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Human Sciences 


NDUSTRY, universities and technical colleges should do more in the field of 

human science, says the joint D.S.I.R.-Medical Research Council Committee 

on Human Relations in Industry in its final report, published last week. 
Industry has the responsibility of developing applied research in this field, and the 
universities and technical colleges must train an increasing number of scientists to 
carry out such researches. 

Compared with some other countries, Britain is fortunate in that social research 
workers have been able to maintain the impartiality and independence of their 
scientific role. As the report rightly points out, this criterion is a sine qua non; 
no work of this type should be biased by the aims of one group or another—the 
results should be equally available to all. It is stressed that while social research 
work in industry should satisfy other than purely economic needs, and human 
relations are important in their own right, it is, nevertheless, desirable that 
productivity should be an important object of study and that the results of human 
relations research should be applied to that end. It is unfortunate that recognition 
of the usefulness of social research is still found in only a small group in industry. 
On the other hand, it is satisfying to be able to report that the position is very 
different from that which existed in 1953 when the committee was appointed— 
at least the opportunities and needs are now more clearly understood. 

Since the publication of the committee’s first report in 1954, a number of new 
research projects have been approved. The programme in the incentives field was 
completed by an investigation of the human relations problems associated with the 
application of work study. Case-studies describing and analysing the way in 
which individual firms in this country have tackled the problems of foremanship 
have also been undertaken. The sociological as well as the economic factors 
governing the adoption of technical innovations, and the social factors affecting 
productivity (such as the operation of incentive schemes) were investigated by no 
less than eight research groups. Finally, research has been sponsored in industrial 
education, promotion and training, on the employment of married women in 
industry, and the special problems of older workers and young people. 

A report on individual efficiency in industry is also presented in the same 
publication. In this connection the inefficiency of the traditional method of 
training — “sitting next to Nellie” to learn by observation and example — is 
commented upon; few firms in this country have training schemes worthy of 
comparison with those found on the Continent. As the committee points out— 
and as is proved by the results of two research projects—those responsible in 
industry would do well to consider carefully the great advantages of systematic 
training of operatives. Attention is also drawn to the way in which equipment 
design can affect industrial efficiency, designers still too often overlooking the 
physical and mental characteristics of the users of the equipment they design. 

Although the original committee has now ceased to function, continuance of 
research in psychology, sociology and allied fields, such as industrial administra- 
tion and operational research, is assured by the setting up last year of the D.S.I.R. 
Human Sciences Committee, and now that all the research will be financed by 
Government funds it will be possible to support both basic and applied research. 
Thus the committee is taking up proposals for research on a relatively large scale 
from certain research groups which, between them, cover the whole field from 
experimental psychology to sociology. Ordinary short-term projects are still being 
supported, and the Department is also conducting a survey of the effect of 
automation and higher mechanizaion on the operative’s job and its effects on the 
organization of the working group and the consequent needs for research. 











N the absence of any regular 
surveys, abstracts or the like, it is 
not generally realized that the 

number of patents relating to devices for moulding the 

female figure into conformity with the dictates of fashion 
may well rival the numbers of those relating to such major 
technical developments as atomic energy and jet engines. 

While the whalebones of the past have given way (meta- 

phorically speaking) in modern inventions to cunningly 

distributed and applied strains and stresses of elastic 
fabrics, the more recent demands for the elimination in 
some cases of all visible means of support have necessitated 
resort to metal inserts. This, as might have been expected, 
has now led to calls upon the science of metallurgy in 
connection with their fabrication, and upon the knowledge 
of the stressman in connection with their design. It is 
pleasing to be able to report that both have gallantly risen 
to the occasion. Thus, the contributions of both are to 
be discerned in a recent invention which claims a certain 
frame, for the manufacture of which a hypereutectoid steel 

spring wire, containing 0-80-1-05 per cent carbon, 0-25- 

0-50 per cent manganese, a maximum of 0-040 per cent 

phosphorus, a maximum of 0-055 per cent sulphur, and 

the balance iron, has been found suitable. As to the 
design, the wire should have a substantially rectangular 
cross-section, having its larger dimension extending radially 
of the curve into which it is formed, and characterized by 
having a degree of transverse flexibility that is a minimum 
of four times the transverse flexibility and a maximum of 
twenty times the transverse flexibility of a round wire of 
the same shape and same steel and which has the same 
longitudinal extensibility as the rectangular wire, and 
permitting lateral deflection of the wire from the 
unstressed plane of the wire to fit the contours of the body 
of the wearer without causing a torsional twisting of the 
wire along the curve of the arc into which it is formed. 


Metallurgical 
Support 





Just 


PART from their direct and indirect 
Progress A 


interest from the scientific point 
of view, those dainty and yet 
immensely strong growths, commonly known as metal 
whiskers, are able, for obvious reasons, to provide a 
powerful stimulus to the imagination. If only—so the 
imagination quickly visualizes—the same remarkable 
strength properties could be achieved in metal products of 
practically useful sizes. Imagining of this kind usually 
leaves the covering of the enormous gap, between the 
imagined and reality, to the patient progress from one 
detail to another, to an improbable, incredibly lucky chance 
discovery, or to an unmistakable stroke-of-genius inventive 
break-through. Another method of getting somewhere is 
to take what is known, to introduce existing techniques, 
and to present the impressive results to be expected. 
Little is left to the imagination. Thus, to quote from a 
recent article on these lines: “it may be assumed that any 
of the growing techniques (for whiskers) successfully 
demonstrated in the laboratory can be scaled up to pilot- 
plant production, and eventually to full-scale production, 
under sufficient economic incentives.” Having produced 


the whiskers, which at this stage would be in bundles or 
mats, they could be spun into fine strands, which could 
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then be woven into cables or sheets. The latter, in turn, 
would be impregnated with plastics in the manner of 
plastics-impregnated fibre glass products. Another process 
for binding whiskers together is by pressing and heating, 
a process analogous to powder and fibre metallurgy. With 
a few assumptions it can be estimated that plastics-bonded 
whisker materials will reduce the weights of structural 
parts of (need it be added?) missiles and astronautical 
vehicles, to one-fifth of conventional values. The useful- 
ness of this “can be visualized either in terms of vehicle 
performance increase, or in terms of a comparison of the 
dollar cost of this technique with its dollar value.” So 
much for imagination. 


Still Hoping R. H. G. TAYLOR’S remarks 
M ce: INDusTRY, 10 October, 
1958, p. 312) regarding my sug- 
gestion (this page, METAL INDUSTRY, 25 July, 1958, p. 66) 
that users of metal powders should take matters a little 
more inco their own hands by investigating the possible 
advantages of preparing their own powders, while helpful, 
still leaves several of my points unanswered. The main 
point on which information would be most desirable 
concerns the difference between the “stale” or, if you like, 
“aged” powders as supplied and used at present, and 
freshly prepared powders. The “ageing” of freshly 
formed metal surfaces is a well-established though little 
understood phenomenon. So far as metal powders and 
powder metallurgy are concerned, investigations of the 
ageing process by, for example, studying the electron 
emission characteristics or catalytic activity (shades of 
G. F. Hiittig) of powders, and a comparison of the results 
with compacting and sintering behaviour of the powders 
should prove interesting. Indirectly, of course, the effects 
of ageing in the case of the “stale” powders used at present 
are acknowledged and counteracted by the use of vacuum 
sintering and activation sintering, both of which are 
intended to restore the surface of the powder particles to 
something approaching its pristine condition, and the 
need for both of which would be avoided by producing 
clean, active and, if necessary, extremely fine-grained 
powders by working in a vacuum or in a protective gas, 
and possibly compacting and sintering such powders with- 
out intermediate exposure to the atmosphere and without 
allowing too much time for the surface of the particles to 
age. I am grateful to Mr. Taylor for his warning of the 
risk involved in encouraging anyone consuming less than 
5,000 to 10,000 tons per year to try and make his own 
metal powders. To my mind, however, this points to a 
gap in the field of metal powder production to which 
inventors should give their earliest attention. After all, a 
small jobbing iron and steel foundry is not told that it 
cannot have its own molten metal unless it installs a blast 
and open-hearth furnace and prepares to face the financial 
consequences of such a course. And having got to the 
subject of the foundry industry, I would add that I look 
forward with much interest to the remarks by, in par- 
ticular, the die-casting section of the industry on Mr. 
Taylor’s “low precision, almost 
unlimited size, and relatively ® 
small numbers usual with 
foundry technique.” 
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of powder metallurgy to the 

fabrication of components for 
automobiles and other types of 
machines, has compelled manufacturers 
to adopt mass production methods to 
keep pace with the demand. Auto- 
mobile makers were the pioneers in 
establishing and extending the types 
of components that could usefully be 
fabricated from metal powders. Pro- 
minent in the powder metallurgy 
programme in automobile construction 
was the fabrication of sintered bearings 
which, due to their capacity for 
retaining lubricant, and hardness, have 
a much longer life than bearings made 
from massive metal. 

The main difference between sintered 
components and those fabricated from 
massive metal is that the former is a 
homogeneous substance and has the 
same strength throughout; there are, 
therefore, no hidden blowholes, etc., 
to create weak spots in the component. 
As soon as the mass production of 
bearings was established, the field was 
gradually extended to include friction 
members for clutches, the working end 
of brakes, sprockets, rotors, filters and 
other parts which go to make up a 
modern automobile. This development 
was gradual because as the size of the 
component to be made increased, much 
higher pressures were called for in 
order to compact the powder before 
sintering. Whereas a decade ago 
presses were in-use which were limited 
to 45 tons pressure, the corresponding 
figure for the present day is well over 
2,000 tons. 

Machining of the components was 
also developed from the simple opera- 
tions of drilling, counterboring and 
facing, to polishing and accurate 
threading. To keep all this. activity 
running smoothly on a mass production 
basis means moving a big tonnage of 
metal powders from point to point 
each day. According to its weight, men 
or cranes can handle metal in the mass 
without difficulty, but when it comes 
to metal powders which—for handling 
purposes—are like water and liable to 
spill, a real problem was presented. 
Fortunately, the Americans already had 
in existence what is known as the Tote 
System for the tulk handling of 
products. Briefly, this system comprises 
the use of a number of hermetically- 
sealed aluminium bins, which may be 
used in conjunction with Tote tilts, 
which latter are devices for tilting, or 
discharging, the container at any 
predetermined rate. As the containers 
are rectangular, they can be stacked 
one above the other from floor to 
ceiling, so making for considerable 
space saving. They are versatile 
because they can be employed for 
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transporting materials in bulk, instead 
of in bags, drums, etc., either in or out 
of the plant; they are also storage units 
and can, when required, become part 
of the plant in the shape of feed hoppers. 

American automobile manufacturers 
liked the idea of the Tote System and 
considered that it could be applied 
with advantage to their new powder 
metallurgy plants. There was, however, 
still a difficulty to be overcome, for the 
conventional Tote bin is made of 
aluminium and as such. it is quite 
adequate for handling most commercial 
powders, flour, sugar, and a host of 
other products. Metal powders, as 
used in metallurgy, are, however, the 
heaviest powders encountered in 
industry and aluminium would not be 
strong enough for the job. Not to be 
beaten, the automobile manufacturers 
approached the makers of the Tote 
equipment — ° Tote System, Inc., 
Beatrice, Nebraska—with a view to 
having containers made of steel instead 
of aluminium. Prompt co-operation 
from the Tote people resulted in the 
required quantity of steel equipment 
being produced and modified in design 
to make it more suitable for its metallur- 
gical application. Thus the American 
automobile makers had forged the 
final link in the chain for the mass 
production of powder metallurgy 
components. 


Ford Powder Plant 


Typical of the automobile manu- 
facturers which have adopted the 





system is the powder metallurgy plant 
of the Ford Motor Co., at Rawsonville, 
Michigan, where many parts for Ford 
automobiles are produced. The powder 
metal operations were transferred to 
Rawsonville from the Rouge plant in 
Dearborn, Michigan, in January, 1957; 
the Rawsohville plant being one of six 
supplying accessories and components 
for Ford automobiles. In this plant 
the Tote bins are of steel, each having 
a capacity of 6,000lb. of powdered 
metal; while specially designed Tote 
hoppers hold 3,500 Ib. each. Operating 
in conjunction with these units are 
discharge mechanisms or tilts, con- 
veyors, chutes, automatic weighing 
scales and other handling innovations; 
the whole system of handling the metal 
powders being an entirely closed one 
from the time of filling until discharge 
into process. This particular Ford 
plant uses 123 of the 6,000 lb. capacity 
bins, serving as shipping, storage and 
discharge containers; they can be 
transported easily by road, rail or barge. 
The bins are received at the freight 
siding, where they are stored in two 
or more tiers. From this point, a fork 
truck conveys them as needed to a 
freight lift; four strong short legs fitted 
to the base of each bin enable a fork 
truck, or other handling gear, to get 
underneath. 

Once in the balcony area, a battery 
of four Tote tilts serve as a discharge 
station, converting the units from 
storage containers to discharge hoppers 
(Fig. 1). The bins which are going to 


Fig. 1—At the balcony discharge area four Tote tilts discharge the required amounts of metallic 


powders into process ; each tilting mechanism is controlled by automatic weight scales 
[Courtesy Tote System, Inc. 











be discharged next are moved the few 
feet from the freight lift to the dumping 
area by 6,000 lb. capacity trans-stackers 
(Fig. 2). A Tote tilt, a mechanism on 
which the bins stand, is tilted to an 
angle of 45°, which discharges the 
metal powder to a screw conveyor. 
During discharge, the bin door opening 
is tightly sealed by its connection with 
the gasketed tilt mechanism, which 
ensures that there is no leakage of 
metallic dust to get into the lungs of the 
operators, or foul the delicate mecha- 
nisms of the various control instruments 
in use. Complete discharge is easily 
effected since there are no interior 
seams and corners are radiused; thus 
there is no contamination of one batch 
with another when the metal com- 
position is changed. 

At this Ford plant, the four Tote 
tilts, operating as a single unit, auto- 
matically discharge metal powders as 
required; the metal composition can, 
therefore, be worked out in advance. 
Assuming that a specific batch of 
compacts are to contain four grades 
of metal, these four grades can be 
disposed in the four bins on the tilts, 
and these can be discharged to give 
accurate proportions in the powder 
mix for the compacts. Likewise, with 
four tilts in use, a six- or eight-metal 
compact can be prepared; the latter 
by having the required alloy proportion, 
of two metals, in each bin. A batch 
for compacting is 10,000 lb., and the 
proportions required for this can be 
supplied within very fine limits from 
the four tilts. Automatic scales and 
cut-off ensure accuracy within 2 lb. in 
a 10,000 lb. batch. The bins discharge 
their pre-set amounts into a screw 
conveyor, which feeds a vibrator that 
eliminates any tendency of the metallic 
particles to cling to each other. From 





[Courtesy 
Ford Motor Co. Inc. 


Fig. 2—Trans-stacker 
unit in position after 
placing Tote bin on 
tilt for discharge 


the vibrator another conveyor passes 
the powder to a shaker screen which is 
equipped with metallic sieves of a mesh 
size to eliminate any unduly large 
particles which could cause a weak spot 
in the finished sintered component. 
The shaker screens discharge into a 
blender, wherein the powders from the 
four tilts are gathered; in this unit the 
final mixing takes place which imparts 
the homogeneous composition to the 
compacts. Once the predetermined 
quantity leaves the bins, they auto- 
matically cut-off, and when the powders 
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reach the blender, the remainder of the 
operation cuts itself out automatically. 
With this push-button method of 
operation, three batches, or 15 tons, 
can be prepared on one working shift. 
Normally, full processing of a batch, 
from Tote bin to the presses which are 
producing the compacts, occupies less 
than three hours. 

After the blending cycle, the intimately 
mixed powders are discharged into 
specially-designed Tote hoppers, which 
are conveyed to the freight lifts and 
taken to the balcony for introduction 
into process. The Ford plant employs 
3,500 lb. capacity containers designed 
specifically for in-plant use at Rawson- 
ville. From the exterior the Tote 
hoppers appear quite similar to Tote 
bins, but the hoppers are modified for 
use without the tilting mechanism, and 
their interior angles must be adjusted 
for the type of product handled. They 
are filled in the same manner as the 
bins, through a top opening which later 
is tightly sealed by a gasketed cover. 
They have no large front discharge 
openings as have the bins, but they 
gravity-discharge through a bottom 
opening controlled by a manually- 
operated butterfly valve. The interior 
of the hoppers is conical, which accounts 
for the lesser capacity. Metal powder 
is discharged through the valve opening 
which facilitates accurate control of 
the flow, and, like the bins, the interiors 
of the hoppers are without seams. The 
hoppers discharge the mixed powders 
into a chute which carries the product 
directly to the briquetting presses. 
A series of 36 hoppers, in four rows of 
nine, feeds the presses from the 
balcony area. The remaining four 
hoppers are either storing material, 
being filled, or awaiting filling. In case 
their similar appearance might cause 


Fig. 3—General view of the mixing and pressing room; hydraulic presses on left and right ; two 


blenders in the background 


[Courtesy Ford Motor Co. Incd 
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a hopper to be shipped in mistake for a 
bin, the Ford company have labelled 
each hopper on all four sides “Do not 
ship”. A general view of the plant is 
given in Fig. 3, showing hydraulic 
presses for briquetting, or compacting, 
on the left and right; while the two 


Novel Core-Moulding 


large vessels with conical top and 
bottom are the blenders. In an adjacent 
building the sintering of the compacts 
takes place, and when cool, these are 
machined to size and, for some com- 
ponents, are impregnated with oil. It 
is possible to get a maximum of three 


The method used for compressing the core sand in the Fiinkerath core-moulding machine 


described here, appears to have certain advantages for mechanized foundries. 


Thz machine 


was described in a recent issue of “Demag News,”’ from which this article has been abstracted. 


HERE cores are not rammed 

by hand—as is normally the 

case for single-piece manufac- 
ture—core moulding compound is 
compressed in the core box by machine 
methods, being pressed, jolted, blown 
or fired home. An interesting new 
development, the Jiinkerath core- 
moulding machine, departs from these 
methods and uses a rubber bladder for 
compressing the core sand. This 
bladder is introduced into the core 
box, which is filled with loose sand, 
and inflated with compressed air at a 
pressure of 85 to 100lb/in? gauge. 
The core sand is pressed from the 
centre outwards against the wall of the 
core box and thus compressed, as 
shown diagrammatically. The rubber 
bladder is drawn over a perforated 
tube closed at the end. After the tube 
has been let into the sand-filled core 
box, compressed air is blown in, the 
bladder inflated, and the sand instantly 
compressed. When the bladder has 
been deflated, it is removed from the 
compacted core. The core is hollow— 
a very desirable condition for castings, 
as it is thus particularly permeable to 
gas. It is very compact, although light, 
and requires less core moulding com- 
pound than a conventional solid core. 
The savings made on the core sand 
alone justify the employment of these 
machines in many cases. 

Several—up to five—cores can be 
moulded at the same time. Large cores 
of varying cross-section are best com- 
pressed by using several bladders. In 
this manner, one or several cores, with 
a total content of up to 1 m® of sand, 
can easily be compacted in a few 
seconds. The larger the quantity of 
sand to be compressed, the stronger 
must be the core box to withstand the 
surface pressure at 85 to 1001b/in? 
gauge. 

With this process, cores of sand, 


A—Core box prior to compression. 
C—Simultaneous manufacture of several cores. 


steel moulding compound, cement, oil 
sand, and sand mixtures for carbon- 
dioxide hardening can be made equally 
well. For some sand mixtures, how- 
ever, the process is modified, in that 
the rubber bladder is made permeable 
by pricking it with a thin needle in 
many places. When water-glass is 
used as a binder in the core sand 
mixture, i.e. in the CO, process, the 
bladder is inflated with carbon dioxide 
in place of compressed air. As a result 
of this, the sand is mechanically com- 
pressed initially and, at a certain 
pressure in the bladder, the carbon 
dioxide escapes through the bladder 
holes into the moulding compound, 
which it hardens in a few seconds by 
the well-known reaction. Immediately 
afterwards, the core can be removed 
from the box and placed in the 
mould. 

Cores made from oil sand, which 
must generally be placed on a drying 
tray after ramming (because they have 
not a sufficient stability when green), 
may be compacted by hot compressed 
air in the same manner. In this way, 
they are given sufficient strength to be 
moved into the baking oven without 
the need for a tray. In the case of 
mixtures bonded with setting oil or 
cement, cold compressed air blown 
into the bladder and through the 
moulding compound is sufficient to 
impart stability to the green cores in a 
very short time. 

The bladder-sheathed, perforated 
gas tubes are attached to a press head 
on the machine. Connected to the 
gas-main hoses and hose couplings, 
they can be readily exchanged to 
match the core size required. The 
press head, which can be moved up 
and down on a column, is raised and 
lowered electro-hydraulically. When 
the presser plate of the press head is 
lowered on to the core box, the gas 


B—Core box at moment of compression. 


D—Simultaneous moulding and hardening of the cores. 
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batches per 8-hour shift or, in a month 
of twenty working days, 60 batches at 
5 tons each. Such an output is made 
possible by the use of the efficient 
equipment for moving the heavy 
metallic powders from point to point 
as needed. 


Device 


valve opens automatically, and closes 
after a pre-set time. 

The core box or boxes are moved 
into position beneath the press head 
by a roller. conveyor after having 
been filled with sand. After compres- 
sion, they are transferred by the 
conveyor to the point where the cores 
are removed, thus ensuring a smooth 
and uninterrupted flow of production. 

The core boxes are filled beneath a 
bin, whilst on the roller conveyor. Oil 
sands and, particularly, sand for carbon 
dioxide hardening, have a very strong 
tendency to stick to the bin walls and 
form solid masses which clog the bin. 
For this reason, the bin and the dis- 
charge funnel have loose rubber walls. 

The efficiency of the core moulding 
machine increases as the number and 
size of the cores to be simultaneously 
compressed grows. 





Correspondence 


Correspondence is invited on all sub- 
jects of interest to the non-ferrous 
metal industry. The Editor accepts no 
responsibility either for statements made 
or opinions expressed by correspondents 
whose letters appear in these columns 


Patent Help 


To THE EpiTor oF METAL INDUSTRY 


SIR,—Following your editorial note 
on page 188 of your issue of 
5 September, from 25 years’ experience 
of searching British and American 
patents, I would completely disagree 
with Prof. Melman when he says they 
contribute little to progress. 

Patent specifications are far more 
useful to progress than scientific papers 
since they indicate the first attempts 
to apply new ideas in practice. As 
Henry Ford said, “Anyone can think 
up a new idea, but it is the man who 
puts it into practice that counts.” 

As regards the absence of detailed 
“know-how,” this may stump the 
uninitiated, but to those familiar with 
the art it is usually easy to reconstruct 
what is missing, and for the experts it 
is not too difficult to pick out the 
winners in their own subjects and 
develop patentable variations. 

Yours faithfully, 
L. H. Callandar, ; 
Ph.D., F.1.M, F.R.LC. 
26 West Lodge Avenue, 
Acton, 
London. W.3. 
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Products and Processes 





TRENDS IN THE DEVELOPMENT, APPLICATION, PROCESSING, DESIGN 


AND 


Hand Shaping and Trimming 


CAPABLE of withstanding a great deal of abuse, 
a range of shapers, being produced in file and plane 
versions, has been introduced by Stanley Works (G.B.) Ltd. 
Features include a combination of toughness and flexibility 
in the blade so that it will tackle almost any material, from 
mild steel and other metals to plastics, fibre and wood. 

The shaper blades, replaceable and interchangeable, are 
of specially heat-treated steel, and have 500 teeth. The 
teeth extend round the edge of the blade so that the shaper 
can file effectively right into a rebate or corner. 

The pressure guide is cast beyond the toe of the shaper 
and is designed for a variety of hand or finger support 
positions. 

The shaper body is cast in a light alloy, and the “cushion- 
grip” handles are of rubber, moulded to fit the hand. 


Measuring Uranium Concentration 


TO meet a special requirement for measuring the 
concentration of uranium ore in a slurry, a gamma ray 
electrometer has been developed by Electronic Instruments 
Limited, in conjunction with the United Kingdom Atomic 
Energy Authority. 

The measurement has to be made whilst the slurry 
flows through a steel pipe in an ore treatment plant. The 
absorption of the gamma rays in the pipe varies with the 
density of the slurry. This change in absorption, however, 
is small compared with the total gamma ray flux incident 
on the ionization chamber. Therefore, an instrument is 
required which will measure a small change in the presence 
of a large signal. 

The electrometer is designed around the E.I.L_ Vibron 
Unit, an electro-mechanical device which replaces the 
electrometer valve, and provides a far higher degree of 
sensitivity and stability than can be attained by conven- 
tional valve circuits. 


Titanium Tanks for Photographic Solutions 


SEVERAL years ago, Bell Aircraft Corporation, 
Buffalo, New York, while rebuilding their spectrographic 
laboratory, installed two new sinks, one for processing and 
the other for general chemical environments. Two generally 
available types of equipment for film processing—enamelled 
mild steel and stainless steel—had previously been used. 
Because enamelled ware is easily damaged, much of the 
equipment was converted to stainless. However, the 
chemical action of photographic solutions pitted and rusted 
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the stainless steel, and considerable maintenance cost was 
necessary to keep the equipment in usable condition. 

The new sinks were constructed of titanium, and after 
two years’ service there was a complete absence of corrosion. 

The material was fabricated with standard maintenance 
tools. All forming was done at room temperature, without 
special precautions. Standard Heliarc welding techniques 
were used. Although the oxide formed near the welds was 
not removed prior to installation of the units, the welds 
have not caused any service difficulties. The relative inert- 


-ness of titanium and its oxides is shown by the fact that 


much of the original discoloration produced by welding is 
still visible. 


Moisture Determinations 


USING a radium-beryllium source of fast neutrons, 
with a lead shield giving protection adequate to eliminate 
any radiation hazard, and a boron-trifluoride counter, a 
moisture gauge, introduced by Nuclear Enterprises (G.B.) 
Ltd., combines ease of handling with simplicity of opera- 
tion. Immediate determinations are possible at the site of 
operation, and relatively inexperienced operators can be 
used to obtain the information. Results can be duplicated 
with a 2 per cent accuracy, and the range of measurement 
covers from 0 per cent to 100 per cent moisture by volume. 

The operating principle is as follows:—When the probe 
is placed in the given medium, the neutrons from the source 
collide with the nuclei of atoms in the surrounding material, 
and lose energy on repeated collision until the neutron 
energy approaches the average thermal energy of the atoms. 
Hydrogen is particularly effective in slowing down the fast 
neutrons. A boron trifluoride counter, which is sensitive to 
“thermal neutrons” only, is used in the detection head and 
records a counting rate dependent upon the concentration 
of hydrogen atoms in the material. Thus, the thermal 
neutron count becomes a measure of the moisture content 
of inorganic materials. For organic materials which contain 
bound hydrogen, there can be subtracted a background 
count to allow the making of accurate moisture measure- 
ments. 

This instrument, the NE8401, has many potential appli- 
cations, including the study of sand moisture in the 
production of castings, 


Automatic Feeder for Cut Length Strip 


IN automatic press work it is usual to shear sheet 
material into lengths and hand feed it into the roll or slide 
feed of the press when strip material is unobtainable in 







Left: The Stanley shaper being used for dressing a weld on an 
aluminium casting 


Below : The E.|.L. ‘‘Vibron’’ gamma-ray electrometer which is being 
used for measuring the uranium concentration in a slurry 
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coiled form. Feeders designed to eliminate this manual 
operation have been introduced by Press Equipment Ltd. 

Typical of the design and construction of the wide range 
of these feeders, the one illustrated accommodates strip of 
varying widths up to 78in. long. The magazine hopper 
will accept 300 pieces of material 16 S.W.G. thick, and with 
a feed speed of 60 ft/min. gives a running time in excess 
of hr. for each loading. 

Along the full length of the feeder is a continuously- 
moving endless belt driven by a geared motor. Solenoid 
valves control the air-operated magazine, and upon depres- 
sion of the cycle start button a slide plate selects the bottom 
strip in the hopper and carries it away from the stack. As 
the slide plate automatically retracts, fingers control the 
strip and place it on the moving belt for forward feeding. 

The progress of the strip out of the feeder is detected 
by a microswitch, and when the end of the strip is reached 
a magazine slide plate selects the next strip, and the cycle is 
repeated ad infinitum whilst there is stock in the magazine. 

A separate push button is provided to override the auto- 
matic control of the magazine slide. The feeder is a 
self-contained unit, needing only connection to air and 
electric supplies. 

These feeders are available in a range of lengths, widths 
and speeds, for mater:als of 16 S.W.G. and thicker. 


Improvements in Solid Lubricants 


WIDELY used as a solid lubricant capable of with- 
standing pressures of 3} million lb/in? and over, and of 
operating in high temperatures, molybdenum disulphide has 
possessed certain limitations among which has been the 
difficulty of particle. size reduction. 

Ordinary milling and similar processes are ruled out, as 
they cause oxidation of the material, leading to the forma- 
tion of molybdenum trioxide which has no lubrication 
characteristics. 

The finest powders generally obtainable have average 
particle sizes of } micron to 3 micron. It is possible to 
reduce MoS, particles in liquids, in ball or roller mills. It 
is, however, often found that such quasi-colloidal disper- 
sions are not as effective as the flake materials. There 
appears to be a loss of some of the advantageous properties 
of MoS., possibly also due to oxidation 

By means of a quasi air flotation method, K. S. Paul 
(Molybdenum Disulphide) Limited have now produced, on 
a commercial basis, a molybdenum disulphide powder of 
average particle size of } micron to 4 micron. Trial 
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production batches have shown considerable consistency of 
results. 

The particle size distribution of this new Moly-Paul 
superfine powder shows a distribution of over 65 per cent 
under 4 micron particle size. 

The flake-like structure of the molybdenum disulphide 
has been maintained. Most important, however, the change 
in pH value was not detectable, as compared with standard 
and micronated particle size materials. 


Handling Metal Components 


A MAGNETIC elevator capable of operating at any 
angle from the horizontal to the vertical position has been 
introduced by Rapid Magnetic,Machines Ltd. It can, in 
some instances, be arranged to lift vertically prior to 
transporting horizontally and, unlike the conventional con- 
veyor, the angle of inclination is not of critical importance. 

Either side of the conveyor can be arranged as the opera- 
tional surface, a feature which enables the component to 
be carried either in the customary manner, but at hitherto 
prohibitive angles, or suspended from the underside. The 
latter enables the pick-up and transference of lightweight 
metal components from one conveyor to another, or one 
process to another. 

The equipment is self-contained, extremely adaptable, 
and portable types are available. It is produced in several 
belt widths, whilst the angle of inclination and overall 
height can be arranged to individual requirements. Among 
the many and varied potential applications are the feeding 
of small blanks to automatic machinery, charging and 
discharging of degreasers, loading and clearing presses of 
both components and scrap, etc. 


Below left : Automatic ; : 


feeder for cut lengths j t 
of strip, developed by }— # 4 
Press Equipment Ltd. 


Right : Photomicro- 
graph af the flake-like 
particles of moly- 
bdenum __ disulphide 
showing the size now 
being achieved 





The magnetic elevator made by Rapid 
Magnetic Machines Ltd. 
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High-Pressure High-Temperature Apparatus 


SED commonly to denote wide 
[ varieties of conditions encoun- 

tered in practice, the terms 
“high pressures” and “high tempera- 
tures” are, of course, relative. In a 
turbine engine, for example, some 
relatively lightly stressed components 
may have to withstand the “high” 
temperatures of 900°-1,000°C. whereas 
others, more severely stressed, are 
considered, at 400°-500°C., also to be 
at “high” temperatures. The simul- 
taneous application of stress and heat 
has created many metallurgical prob- 
lems although so far, in terms of 
absolute values, demands in practice 
have not yet been particularly spec- 
tacular. Thus, in the extrusion pro- 
cess much can be accomplished with 
tools that carry loads corresponding to 
a maximum of about 75 tons/in? and 
which may be heated to, say, 400°- 
500°C. 

The work of P. W. Bridgman has 
opened up new fields of investigation, 
however, in the exploration of the 
behaviour of materials under stresses 
at least an order of magnitude greater 
than had previously been employed. 
It is still somewhat surprising, though, 
to consider that equipment has been 
developed which permits the use of 
pressures of 100,000 atmospheres or 
more, together with temperatures of 
3,000°C. or higher, yet such apparatus 
does exist, and has been described 
recently by H. T. Hall,’ of the 
Brigham Young University, Utah. 


Piston-Cylinder Devices 


Hall discusses briefly some of the 
difficulties that arise in the use of 
extreme conditions. The most obvious 
method of applying high pressures is 
to use a piston or ram, driven, usually 
by hydraulic loading, into a cylinder 
or container. The pressures so gener- 
ated are limited by the strength in 
compression or tension of available 
materials from which these com- 
ponents can be made. Tungsten 
carbides, having the highest compres- 
sive strengths of readily obtainable 
materials, are commonly used for both 
pistons and containers, but the tensile 
stresses set up in the latter may cause 
failure owing to the lower resistance 
of tungsten carbides to tensile rather 
than compressive forces. These effects 
can be counteracted by using a series 
of interference-fit high strength rings 
to give the container lateral support— 
a device that is also employed com- 
mercially in extrusion practice. 

The cylinder can thus be made to 
withstand pressures exceeding 50,000 
atmospheres, but above this value 


difficulties next arise with the piston. 





BY RECORDER 


With the very tight fits involved, the 
part of the piston within the container 
is supported by the inner wall of the 
container itself, but the portion pro- 
truding, through which‘ the load is 
applied, must remain, for however 
short a length, unsupported and liable 
to fail. 

An apparatus of this type can be 
used for elevated temperature work by 
immersing the whole arrangement in a 
bath of water, oil, etc., and, although 
this weakens the assembly, pressures 
up to 50,000 atmospheres at tempera- 
tures up to 300°C. have been employed 
successfully. 

The above limits can be extended 
by eliminating the weakening asso- 
ciated with the heating of the com- 
ponents, and this can be done 
conveniently by an internal resistance 
heating method. Here, the specimen 
is placed in a tightly-fitting, thin- 
walled metal or graphite tube, the ends 
of which are then plugged with an 
insulator such as alumina or pyro- 
phyllite (a hydrous aluminium silicate). 
The tube is jacketed with insulator, 
two-metal gaskets at the top and 
bottom, giving electrical contact with 
the tube. This assembly is placed in 
the container and the tube (and speci- 
men) heated by passing a current 
from the piston through the tube to 
the bottom closure pad. Electrical 
insulation from the press or from the 
container can be provided by suitably 
disposed paper shims or washers. 

The temperatures attained in units 
of the type described can be measured 
directly, using fine-wire thermocouples 
passing through fine slots in the wall 
of the closure pad and into the inner 
specimen space. Rouge is used to 
pack the slots holding the wires, thus 
providing very high frictional resist- 
ance to movements of the wires under 
pressure. For temperatures above 
those measurable by thermocouple, 
calibration of temperature v. power 
input can be obtained by observing the 
power needed to melt (i.e. open-circuit) 
closed loops of tungsten or other high 
melting point wires inserted in the 
same manner as the thermocouple. 

Internal pressure calibration is also 
necessary since, for a given press load, 
frictional losses may reduce the load 
transmitted to the specimen by 10-20 
per cent. The change of electrical 
resistance of a metal wire with pressure 
is used for this purpose, the wire, 
embedded in a rod of silver chloride, 
replacing the usual specimen. Silver 
chloride is employed as it is capable 
of transmitting pressure virtually 
hydrostatically. A point that has to 
be watched here is that a hysteresis 
effect exists in a loading-unloading 





cycle such that the pressure at the 
centre of the solid under load is nigher 
relative to the instantaneous load 
during a period when pressure is being 
relieved than when it is _ being 
increased. The phenomenon affords 
a method of increasing the useful 
lives of the components of a high- 
pressure apparatus since the pressure 
desired on the specimen can be 
obtained at a lower tool loading if 
the pressure-reduction part of the 
hysteresis loop is used to maintain that 
value. 


Anvil Technique 

The piston-cylinder apparatus with 
internal heater can be used to give 
pressures up to 50,000 atmospheres at 
temperatures of 5,000°C. Even higher 
pressures can be maintained in an 
apparatus developed by Hall from the 
“anvil” method of Bridgman. Hall 
constructed a device in which four 
hydraulic rams were positioned with 
their axes arranged along lines perpen- 
dicular to the faces of a regular tetra- 
hedral volume. Anvils placed on the 
ends of the rams had triangular faces 
so that when pushed together by the 
rams a small tetrahedral space was 
formed. The specimen enclosed in a 


. heater tube was inserted in a pyro- 


phyllite tetrahedron so that its axis lay 
diagonally from one edge to another. 
The heater tube connections were 
brought out to lie in the surfaces of 
two tetrahedron faces, and all holes, 
slots, etc., made up with pyrophyllite, 
powdered lava, kaolin, or iron oxide. 
The edges of the tetrahedron were 
25 per cent longer than the edges of 
the space enclosed by the anvils, so 
in the initial stages of pressure appli- 
cation some of the pyrophyllite was 
forced out into the joints between 
anvils and formed a _ pressure-tight 
gasket. Pressures of 100,000 atmos- 
pheres at 3,000°C. have been applied 
successfully, and the method is 
promising for the additional reason 
that it can be scaled up to provide 
relatively large working volumes. 
Another apparatus devised by Hall 
consists of a multi-jacketed cylinder, 
the innermost bore of which is stepped 
to give two roughly equal lengths of 
differing diameters. A similarly stepped 
piston is then used to provide an 
annular space in the centre of the 
cylinder—a space in which a tube-like 
specimen can be compressed. Various 
clamping forces must be provided in 
such an apparatus if very high pies- 
sures are required. For instance, the 
tendency of a “pinch off” of the piston 
at the step can be reduced by having 


(Continued on page 358) 
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DEVELOPMENT OF 





WO research laboratories are 

operated by the Development 

and Research Department of The 
Mond Nickel Company Limited, an 
affiliate of The International Nickel 
Company of Canada Limited, and of 
The International Nickel Company 
Inc., of the U.S.A. One of these 
laboratories, at Birmingham, is con- 
cerned primarily with nickel and 
nickel-containing materials, and the 
other, in London, deals with the 
platinum metals. The Development 
and Research Division of The Inter- 
national Nickel Company Inc., has a 
research laboratory at Bayonne, New 
Jersey, which combines the functions 
of the two laboratories in England. 
Each of the various production units 
in Canada, America and the U.K., has 
its Own separate laboratory to deal 
with processing problems: conse- 
quently, the laboratories at Bayonne, 
Birmingham and London are free to 
deal with development and research, 
directed towards utilization of the 
company’s products. 

The main building of the Birming- 
ham laboratory, which is the subject 
of this article, is situated in Wiggin 
Street, adjacent to the works of Henry 
Wiggin and Company Ltd., an asso- 
ciate of The Mond Nickel Company. 

The total staff of the laboratory is 
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HIGH-TEMPERATURE 


Fig. 1—Melting section of the laboratory foundry 





In recent issues of this journal a number of works visited by delegates to the Golden Fubilee 
Autumn Meeting of the Institute of Metals have been described. This article continues thz 
series, and deals with investigations at the Research Laboratory of the Mond Nickel Co. Ltd. 


at present 220, and is divided into 
teams, each controlled by a section 
leader. There are 13 of these teams, 
and each is concerned with a specific 
field of metallurgy—for example, steel, 
cast iron, high-temperature materials, 
corrosion, plating, welding, analysis, 
mechanical testing, etc. Some of these 
sections are engaged solely in the 
prosecution of research programmes, 
others have research programmes but 
are also concerned, to varying degrees, 
with the provision of services to other 
sections. 

The investigations undertaken by 
the laboratory are widely varied. They 
are not readily classified, but may be 
considered as including— 

(a) The development of new alloys 
or the improvement of cxisting alloys 
for specific applications. 

(b) The detailed study of well- 
established alloys, with the objective 
of developing improved combinations 
of properties. 

(c) The systematic determination of 
properties. 

(d) Short-term investigation of prob- 
lems of immediate interest to nickel 
consumers. 

(e) Long-term fundamental work, to 
provide a background of knowledge 
against which the other types of inves- 
tigation can proceed. 
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AND OTHER SPECIAL ALLOYS 


Mond Nickel Research Laboratory 


In this article, the activities of the 
laboratory are illustrated by reference 
to a selection of some of the more 
important work currently in progress. 

Most of the alloys used in the course 
of the various researches are produced 
in the laboratory’s own foundry 
(Fig. 1), which has one high-frequency 
induction furnace of 2001b. capacity 
and two of 100 1b. capacity, a vacuum- 
melting induction furnace of 50 Ib. 
capacity, and two oil-fired furnaces, 
one of which is a tilting furnace of — 
100 lb. capacity. 


Steel 


The steel research programmes are 
concerned with both stainless steels 
and low- and medium-alloy construc- 
tional steels. The topic which is at 
present of greatest general interest is 
probably the factors responsible for 
the embrittlement of steels. Work 
completed during the past year or two 
has demonstrated that steels of high 
purity, i. steels substantially free 
of gases and of silicon, manganese, 
sulphur, phosphorus, and other trace 
elements—are not susceptible to iso- 
thermal embrittlement at 450°C., or 
to embrittlement when tempered at 
temperatures of about 350°C. Cur- 
rently, a detailed study is being made 
of the effects of controlled additions of 
a wide variety of elements to these 
high-purity steels: some of the 
elements responsible for the two types 
of embrittlement have already been 












identified. The results of this work 
have broad implications, since they 
reveal the manner in which the com- 
position of commercial steels requires 
closer control, and indicate the possi- 
bility of retaining adequate impact 
strength at higher tensile levels than 
has hitherto been possible. 

The laboratory has for many years 
maintained a close interest in the 
transformation characteristics of steels, 
and during recent years has been par- 
ticularly concerned with the develop- 
ment of transformation diagrams” 
which portray how steels will trans- 
form when oil-quenched in various 
sizes of bar. The apparatus specially 
designed for this purpose is shown in 
Fig. 2. 


Cast Iron 
The Mond Nickel Company has 
been closely associated with the 


development of spheroidal-graphite 
cast iron, i.e. cast iron in which the 


Fig. 4—Stress-rupture testing equipment 


Left: Fig. 2— 
Apparatus for the 
determination of 
continuous cooling 
transformation 
diagrams 


Right : Fig. 3—Equip- 
ment for thermal 
shock testing 


graphite has been converted to the 
spheroidal form by the introduction of 
magnesium and which, as a con- 
sequence, has markedly improved 
mechanical properties. Work on this 
material still represents an important 
part of the activities of the cast iron 
section, but increasing attention is 
being paid to other types of cast iron— 
in particular the abrasion-resistant 
nickel-chromium white iron known as 


Ni-Hard. The main objective is to 
improve resistance to mechanical 


shock, and appreciable success has 
been achieved by the introduction of 
modified casting procedures and the 
application of carefully designed heat- 
treatments. A’ simple but valuable 
piece of equipment used in this work 
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is an impact-fatigue machine, in which 
spherical specimens are repeatedly 
dropped from a height on to an anvil. 
The number of drops required to 
cause fracture is taken as a measure of 
impact-resistance. 


High-Temperature Alloys 

The Nimonic alloys, which were 
developed in this laboratory, are 
perhaps the best known British 
materials for high-temperature appli- 
cations requiring high creep-resistance, 
particularly in gas turbines. The first 
alloy of the series, Nimonic 75, is a 
relatively simple nickel-chromium base 
alloy. The most recent alloy, Nimonic 
105, is a complex nickel-chromium- 
cobalt-molybdenum alloy hardened 
with titanium and aluminium. The 
extent of the improvement which has 
been gradually effected may be illus- 
trated by comparing the maximum 
temperatures at which the alloys will 
maintain a stress of 10 tons/in? for 
100 hr. That temperature is 700°C. 
for Nimonic 80 and 870°C. for 
Nimonic 100, an improvement of 
170°C.3 Current work is concerned 
with the development of further alloys 
in the series, and with the accumula- 
tion of the extensive background data 
required to support the rapidly- 
expanding commercial application of 
the alloys already established. 

Attention continues to be paid to the 
development of casting alloys which 
can be used for high-temperature 
applications: the latest alloy commer- 
cially available, Nimocast 258, will 
maintain a stress of 7 tons/in? for 
100 hr. at 980°C. 

The development of alloys having 
good stress-rupture properties neces- 
sitates a close study of associated 
phenomena such as dry corrosion and 
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thermal-shock resistance. The appara- 
tus used to assess the latter property 
is illustrated in Fig. 3. To carry out 
this extensive research, the laboratory 
has a well equipped high-temperature 
testing section, the greater part of 
which has recently been transferred 
from the main building to another site 
(Fig. 4). At present, approximately 
240 creep and stress-rupture machines 
are in operation, and the corresponding 
high-temperature fatigue-testing sec- 
tion is being rapidly expanded. 


Corrosion-Resisting Alloys 


The work of the corrosion section 
may be illustrated by referring to the 
recent development, by that team, of 
an improved nickel-molybdenum alloy. 
The alloys of this type are particularly 
resistant to corrosion by concentrated 
hydrochloric acid solutions, but unless 
a high-temperature heat-treatment can 
be applied after welding, they may 
occasionally be subject to a form of 
weld decay. This weakness of the 
nickel-molybdenum alloys has proved 
more complex than the corresponding 
phenomenon encountered in stainless 
steels, but metallographic work and 
X-ray diffraction studies of carbide 
extracts have provided an understand- 
ing of the mechanism and have made 
possible development of a modified 
nickel-molybdenum alloy immune to 
weld decay. This alloy is now avail- 
able commercially.5 

Mention may also be made of the 
development, recently, of a 65 per cent 
nickel-35 per cent chromium alloy 
which has high resistance to solutions 
containing 70 per cent or more of 
nitric acid, at temperatures up to the 
boiling point. This alloy also is free 
from susceptibility to weld decay. 

Field corrosion testing represents an 
important feature of the laboratory’s 
activities. Spools, which consist of a 
frame bearing disc specimens of each 
of a selection of alloys (Fig. 5), can be 
provided for insertion in a plant, and 
the alloys can thus be exposed to 
actual service conditions. Examina- 
tion of the discs after an appropriate 









period permits assessment of the rela- 
tive suitabilities of the alloys tested. 
The data accumulated from many 
spool tests have led to the building-up 
of a background of information which 
is of value not only in selecting 
materials for new plants but also in 
planning research programmes. 


Magnetic Alloys 


The physics section of the laboratory 
is well equipped to cope with the 
development of alloys having closely 
controlled magnetic properties, or 
characterized by other special proper- 
ties which are dependent on the 
precise control of the Curie tempera- 
ture—for example, alloys having 
specific thermal-expansion charac- 
teristics. A high-accuracy dilatometer, 
recently constructed, is illustrated in 
Fig. 6. 

Typical of the work of this section 
has been the determination of the 
effects of texture and of alloying on the 
magnetic properties of nickel strip, 
and it has been shown that 4 per cent 
and 18 per cent nickel-cobalt alloys 
possess better magnetostrictive proper- 
ties than unalloyed nickel, for ultra- 
sonic transducer applications.’ These 
binary alloys are now available com- 
mercially. A close study has also been 
made of the 70:30 iron-nickel-base 
alloys and of the 70:30 nickel-copper- 
base alloys for temperature com- 
pensation of instruments such as 
speedometers and watt/hr. meters. 
Close correlation has been obtained 
between composition and properties. 
This study has demonstrated that, in 
order to obtain the close control of 








Left : Fig. 5—Corro- 
sion test spool 


Right: Fig. 6—High 
accuracy dilatometer 
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chemical composition required to 
ensure the reproducibility of proper- 
ties, it is necessary to employ special 
production techniques, such as powder 
metallurgy or vacuum melting. 

Investigations concerning the appli- 
cation of carbonyl-iron powders for 
electromagnetic applications are also 
undertaken by the physics section. 
This necessitates a detailed study of 
the effect, on electromagnetic prop- 
erties, of manufacturing variables, 
composition, and particle size and 
shape, and of the less-easily defined 
variables encountered in forming the 
powder into dust cores. 


Powder Metallurgy 


Powder metallurgy techniques are 
widely used in the laboratory to 
provide, for research programmes, 
ferrous and non-ferrous alloys having 
closely controlled compositions and 
substantially free of impurities—e.g. 
materials required for assessment of 
the role of trace elements on suscep- 
tibility to embrittlement of steels, and 
the effect of composition on the mag- 
netic properties of compensation alloys. 
The section has, in addition, its own 
lines of research, prominent among 
which, in recent years, has been a 
detailed study of the direct-rolling 
process as applied to nickel and nickel 
alloys, and to certain composite 
materials for atomic energy applica- 
tions.2 The apparatus assembled for 
this purpose is illustrated in Fig. 7. 

Powder metallurgy techniques have 
also proved valuable in the production 
of the high-permeability magnetic 
alloys of the Permalloy C type. These 




































Fig. 7—Equipment for direct rolling of powder and continuous sintering of strip 


alloys are highly susceptible to very 
small changes in composition, and the 
presence of even the small amounts of 
impurities introduced as deoxidants in 
conventional melting practice has 
deleterious effects. Using the powder 
metallurgy production technique, these 
injurious elements may be avoided and 
the composition can be held to within 
+0-05 per cent of optimum, thus allow- 
ing consistent development of initial 
permeabilities considerably higher than 
those attained by air melting.® 


Welding 


It is standard procedure to study the 
weldability of all new alloys developed 
by the laboratory and, whenever pos- 
sible, to recommend approved welding 


consequently, works in close collabora- 
tion with most other sections in the 
laboratory. It is equipped with the 
latest. types of commercial welding 
equipment and is at present mainly 
concerned with the _ application 
of the argon-arc processes to the 
welding of Nimonic sheet and plate. 
Another major responsibility of this 
section is the study of the quality and 
properties of nickel deposits used in 
joining a wide variety of ferrous and 
non-ferrous alloys. 

It has been possible to mention only 
a few of the many lines of research at 
present receiving attention in the 
Birmingham laboratory of The Mond 
Nickel Company, but this brief outline 
should convey an idea of the scope 
and nature of the work now under 


procedures. The welding section, way. 
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pressure applied to both ends of the 
piston, and failure at the step in the 
cylinder can be retarded by restraining 
the cylinder inner liner with longitu- 
dinal pressures. With precautions of 
this type, pressures up to 200,000 


atmospheres can be generated. 

In a final section, Hall discusses the 
possible future developments of high- 
pressure apparatus. These range from 
the use 


of the solid-liquid density 








change in germanium for the genera- 
tion of pressures up to 180,000 atmos- 
pheres and the harnessing of forces set 
up by pulsed magnetic fields. It is not 
unreasonable to hope that work of this 
kind will lead to improvements in 
commercial equipment that is sub- 
jected to pressure. 
Reference 

1 H. T. Hall; Rev Sci. Instruments, 1958, 

29 (4), 267. 
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Men and Metals 


It has been announced that Mr. 
Albert P. Gagnebin, M.Sc., has been 
elected a vice-president of The Inter- 
national Nickel Company Inc. He has 
been associated with the company 
since 1930 and became manager of the 
nickel sales department in 1956. He 
was elected an assistant vice-president 
in 1957. Mr. Joseph M. Weldon has 
been elected an assistant vice-presi- 
dent of the company. He has been 
with the company since 1927 and has 
held various positions in the sales, 
executive and other departments. 


News from Fullers’ Earth Union Ltd. 
is to the effect that Mr. Gordon K. 
Jones has been appointed a director 
of the company. 

Following the retirement of Sir 
Claude D. Gibb from the chairman- 
ship of the company, Mr. H. H. 
Mullens has been appointed chairman 
of A. Reyrolle and Company Limited. 
Mr. Mullens, who was _ previously 
chairman of the North Eastern Elec- 
tricity Board and a member of the 
British Electricity Authority, joined 
the company in 1954. 

General secretary of The Scientific 
Film Association, Mr. Alec M. Hughes, 
M.A., has been invited to become 
visual aids officer of the British Asso- 
ciation for the Advancement of 
Science. He will take up his new 
appointment in November. 


It is reported from Montreal that 
Mr. Gordon Diamand has _ been 
appointed secretary and controller of 
Canadian British Aluminium Company 
Limited. Mr. H. L. Murray has been 
named assistant secretary. 

Chief accountant of Davy and 
United Roll Foundry Limited, Mr. 
H. Smallwood, F.C.W.A., A.A.C.C.A., 
has now also been appointed secretary 
of that company. 


Publications Received 








Describing the many ways and means 
of using the Bronx press brake to best 
advantage, and showing diagrammatically 
a number of tool settings for achieving 
bends, angles, sections, tubes, circles and 
other shapes, the Bronx Press Brake Tool 
Manual, which was published recently by 
The Bronx Engineering Co. Ltd., Lye, 
Stourbridge, will undoubtedly be a useful 
handbook for anyone concerned with 
metal forming problems on presses of 
this kind. 

A new edition of the “Atlas of Iso- 
thermal-Transformation Diagrams of 
Nickel Steels” has been published by 
The Mond Nickel Company Limited. 
The revised publication incorporates sup- 
plementary information in the form of 
continuous-cooling transformation dia- 
grams. These cover the range of cooling 
rates involved in the oil-quenching of 
lin. to 6in. diameter bars, and help to 
resolve the difficulties of practical appli- 
cation presented by isothermal data alone. 
The book is available from the company 
at Thames House, Millbank, London, 
S.W.1. 
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Industrial News 





Home and Overseas 





Design Conference 


On November 12 next, the Council of 
Industrial Design is sponsoring a one-day 
conference, “Industrial Design and the 
Engineering Industries,” at the Birming- 
ham Exchange and Engineering Centre. 
Stated to be the first of its kind in this 
country, the aim of the conference is to 
study the role of industrial design in rela- 
tion to the engineering industries, and to 
discuss what steps should be taken to 
improve the form and function of engin- 
eering products. It will consider how 
best to make use of the services of 
industrial designers and how to encourage 
an appreciation of appearance design 
among those already employed in the 
engineering trades. It will also examine 
the introduction of training in industrial 
design into engineering courses, and the 
training of industrial designers for the 
engineering industries. 


Powder Metallurgy 


Under the auspices of the Powder 
Metallurgy Joint Group of the Iron and 
Steel Institute and the Institute of 
Metals, a Symposium on “The Powder 
Metallurgy of Ceramic-Metal Materials” 
is to be held at Church House, West- 
minster, London, S.W.1, on Tuesday and 
Wednesday, December 16 and 17, 1958. 
The meeting will commence on the first 
day at 6.30 p.m. with an introductory 
Paper by Dr. P. Murray, of the Atomic 
Energy Research Establishment, Harwell. 
On the following morning, at 9.30 a.m., 
the main part of the Symposium will 
begin, and a series of six Papers describ- 
ing original research work will be 
presented and discussed. 


Foundry Competition 

Just about a year ago, The Morgan 
Crucible Company Ltd. announced the 
Miss Suprex Crucible Competition, and 
invited crucible melting foundries in the 
United Kingdom to take part. Two 
Suprex crucibles were offered at half 
price for the purpose, and we are told 
that hundreds of companies took advan- 
tage of this offer. 

The object of the exercise was to see 
how many melts Suprex crucibles would 
give in diverse conditions. The foundry 
who obtained the most would be the 
winners, the prizes—one very large barrel 
of beer (36 gal.) for the foundrymen, a 
presentation clock for the works director, 
and some mure Suprex crucibles. 

The entries were divided into two 
sections, one for copper-based alloys and 
one for aluminium. The Sturla’s Bronze 
Foundry won the former of these with the 
result of 322 heats of LM.4, and the 
judges were quite certain that their 
crucible—a Suprex CC 150—could have 
gone on to 400 heats On Wednesday 
afternoon of last week, Mr. Crawshaw, 
general manager of the Morgan crucible 
department, and Mr. Mayhook, the hore 
sales manager, visited the Sturla’s 
foundry at Waltham Cross, Herts. They 
were accompanied by Miss June 
Whitfield, the stage and television star, 
and Mr. Len Harbourne (the area repre- 
sentative), and all arrived on a mag- 
nificent brewer’s dray. They were 
received by Mr. Bob Suckling, the works 


director, and Miss Whitfield cere- 
moniously tapped a very large barrel of 
“Super XX” beer. 


International Council Meeting 


A meeting of the Steering Committee 
of the International Wrought Non- 
Ferrous Metals Council, attended by 
delegates from 13 West European 
countries, was held in Paris on Thursday 
of last week. The trend of home and 
export business was discussed. While 
there has been a tendency for orders 
booked to decline in the third quarter 
of 1958, there is a general feeling in all 
countries that the orders booked position 
will not deteriorate, and may even 
improve in the last quarter. 

The International Council has arranged 
for a meeting to take place in Paris on 
November 12, between its members and 
representatives of the Committee of the 
London Metal Exchange, at which the 
functions of the London Metal Exchange 
and the services which it could provide 
will be fully expounded. 

The International Council, through its 
members, has urged that the work of the 
International Organisation for Standard- 
isation should make quicker progress in 
the field of the international standardiza- 
tion of copper and copper alloys. It is 
hoped that speedy progress will be made 
in this direction in view of the establish- 
ment of a European Common Market 
and the likely creation of a European 
Free Trade Area. 

The Steering Committee received and 
approved reports from its Technical 
Committee, its Substitution and Develop- 
ment Committee, and its Costing Com- 
mittee. A-~ further meeting of the 
Steering Committee will take place in 
February, 1959. 


New Factory Opened 


Officially opened last week by His 
Excellency the Swedish Ambassador to 
Great Britain, the mew quarter of a 
million pound factory at Halesowen, 
Birmingham, for Sandvik Swedish Steels 
Ltd. represents, in general terms, a con- 
tinuation of the expansionary trend of 
Scandviken Jernverks A.B., Sweden, over 
the last century. It is just one hundred 


Tungsten carbide 
tips being brazed 
to the body of a 
special lathe tool 
in the Halesowen 
factory of Sandvik 
Swedish Tools Ltd. 


years ago that G. F. Géransson founded 
the parent company, which has now 
extended its operations to cover 125 sub- 
sidiary companies and agencies through- 
out the world 

The association of the Swedish concern 
with Birmingham began in 1875, and 
since that time modernization and exten- 
sions have been the order with the British 
company. The warehouse block in the 
buildings at? Halesowen now holds over 
7,000 different items. The works cover 
an area of 27,000 ft?, and allowance has 
been made for an extension of a further 
20,000 ft?. The office block totals just 
over 18,000 ft? and it is expected that the 
future extensions will cover an additional 
4,000 ft. 

One special branch of Sandvik’s 
research covers cemented carbides, and 
recently the company introduced a new 
type of cemented carbide known as 
Coromant S1 Premium. Our photograph 
on this page shows tungsten carbide tips 
being brazed to the body of a special 
lathe tool in the works of the company. 


Peaceful Uses of Atomic Energy 


We are informed that the Birmingham 
Technical Library has now received a 
complete set of summaries of the Papers 
presented at the Second International 
Conference on the Peaceful Uses of 
Atomic Energy, held at Geneva last 
month. The Papers, numbering 2,500, 
delivered by delegates from 70 countries, 
deal with every conceivable aspect of 
industrial, medical and civilian uses of 
atomic energy. 

Several Papers delivered by British 
delegates were naturally concerned with 
Zeta and the possibilities of thermo- 
nuclear fusion, a subject to which 
American and Russian speakers also 
made notable contributions. British 
scientists also gave an account of our 
experiences in the design and operation 
of nuclear power plants, a field in which 
Britain leads the world. Discussions on 
various kinds of power reactors brought 
contributions from Switzerland, Belgium 
and France, as well as the three leading 
nuclear countries. 

Sessions dealing with isotopes revealed 
the many purposes for which they are 
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now being used 
engine wear in vehicles, in the continuous 
casting of metal (a Hungarian Paper), in 

the location of brain tumours (a Russian 
discovery), and in the improvement and 
preservation of crops. Many Papers were 
devoted to health and safety aspects of 
atomic energy; the handling of radio- 
active materials, the disposal of wastes, 
and biological and chemical effects of 
radiation. The production of materials 
such as thorium, graphite and zirconium, 
and the use of liquid metals were studied. 
Many speakers delivered Papers on 
fundamental problems of nuclear physics, 


a subject which scientists find more 
perplexing the further research is 
pursued. 

The full Papers of the conference 


provide an impressive outline of the 
achievements in the field of atomic energy 
to date. They are to be published by 
the United Nations in 33 volumes 
between the end of 1958 and July 1959, 
and a set is to be presented to the 
Technical Library. 


Copper Pipes and Tubes for U.S.A. 


It has been reported that the United 
States Bureau of Customs have issued a 
ruling specifying the accepted methods 
of marking the country of origin on 
copper pipes and tubes imported into 
the United States. These requirements 
become effective 90 days from the date 
of the ruling (September 24, 1958). 

Copper pipes and tubes that are to be 
cut in lengths prior to sale or at the time 
of sale to ultimate purchasers in the 
United States, must, unless exempted 
from marking under Section 304(a) of the 
Tariff Act, be legibly and conspicuously 
marked to indicate the country of origin 
in close proximity to one end and at 
intervals of approximately 5ft., in such 
manner that the marking will remain on 
the article until it reaches the ultimate 
purchaser. 

Marking by means of die-sinking, etch- 
ing (acid or electrolytic) or by any other 
means which will assure that the marking 
will remain on the imported article until 
it reaches the ultimate purchaser, if other- 
wise legible and conspicuous, is accept- 
able. String tags, glued tags, ink 
stamping (other than acid ink) are not 
sufficiently permanent to meet the mark- 
ing requirements. 

Enquiries regarding this notice should 
be addressed to Export Services Branch 
(Tariff Section), Board of Trade, Lacon 
House, Theobalds Road, London, W.C.1. 


Demonstration Caravan 


Illustrated on this page is the demon- 
stration van for the Control Gear Divi- 
sion of G.W.B. Furnaces Ltd. which has 
been making a sales tour of South Wales. 
Exhibits include representative examples 
of the G.W.B. contactor gear, which 
ranges from 10-1,400 amp. A.C. or D.C. 
These are mounted on an open frame, 
where they can be easily examined; a 
selection of isolators are also similarly 
mounted. Specimen stripped down push- 
buttons and complete push-button boxes, 
and other component parts, are on 
display, while an item of interest is a 
timing relay which has completed over 
7,000,000 operations and was still func- 
tioning satisfactorily immediately prior to 
the start of the trip. 

Photographic enlargements displayed 
around the walls show G.W.B. control 
gear installations of interest to electrical 
engineers in the South Wales area 
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The demonstration van of the Control Gear Division of G.W.B. Furnaces Ltd. 


engaged in the heavier side of industry. 
Photographs include steel works’ rolling 
mill control panels supplied to Steel 
Peech and Tozer Ltd., through The 
English Electric Company, a rolling mill 
control panei over 100 ft. long supplied 
to Samuel Fox and Company Ltd., panels 
supplied to the National Coal Board, gas 
works, etc. The itinerary included visits 
to the major engineering works and 
N.C.B. area offices, and it is estimated 
that over 1,000 miles were covered. 


The S.I.M.A. Convention 


Harrogate is to be the venue for the 
Convention which is being organized by 
the Scientific Instrument Manufacturers’ 
Association, and will be held this year 
from November 6 to 9. Ai this conven- 
tion, four of the major user industries— 
iron and steel, oil and chemicals, textiles 


and fibres, fuel and power—will be 
getting together with the instrument 
manufacturers. 


Powder Metallurgy Glossary 


To assist the development of powder 
metallurgy in various countries of the 
world, the journal “Metal Powder Report” 
will include, as a special supplement to 
forthcoming issues, a glossary or list of 
definitions of all important terms used in 
powder metallurgy. 

It is intended to publish this glossary 
in all the principal European, Asian and 
African languages, including Afrikaans, 
Arabic, Chinese, Hebrew, Japanese, 
Persian, Russian, Turkish, and the like. 
The publishers of the journal—Powder 
Metallurgy Ltd.—state that this glossary 
is being prepared, in each language, by 
a distinguished scientist or technologist in 
the country concerned. The annual sub- 
scription to this journal, which is pub- 
lished monthly, is £5 5s. Od., post free. 


Aluminium Cargo Lighters 


Among interesting small craft recently 
completed are two 60ft. ramped cargo 
lighters of all-aluminium construction 
built for the Royal Pakistan Navy by 
Whittingham and Mitchel Ltd. These 
lighters are intended mainly for operation 
in shallow waterways, and the use of 
aluminium instead of steel has made 
possible considerable savings in draught. 
The deadweight capacity is 30 tons on a 
load draught of 3 ft., and the mean light 
draught is only lft. Aluminium was 





specified by the Royal Pakistan Navy for 
these craft following its successful use for 
two similar lighters built for them by 
another British company in 1952. 

The hull is generally of a simple box 
section with a watertight bulkhead at the 
forward end of the machinery space, and 
two continuous wing buoyancy tanks; 
these are bounded on the inboard side by 
the hold side plating, which extends ver- 
tically to form the deck coaming. The 
bottom is of open construction, with a 
timber ceiling throughout the hold. 

The light-alloy materials were supplied 
by Northern Aluminium Company Ltd.; 
all plating in the hull is of ; in. Noral 
B54S alloy (conforming to B.S. specifica- 
tion NPS5/6), and all frames, beams, 
stiffeners, and connections to floors and 
keelsons are of 2 in X2 in X ¥% in. angle in 
Noral BS51SWP alloy (HE1OWP),~ with 
the chines and _ watertight bulkhead 
boundary bars of 2} in. angle. This high 
degree of standardization of scantlings 
greatly simplified the construction of the 
craft, and with particular care in planning 
and lofting, extensive use of gauges and 
templates, together with all possible unit 
construction, the time taken in final 
assembly was reduced to a gratifying 
minimum. 

The floors of the bottom structure, 
which are on alternate frames, are flanged 
at the top edge, and tie plates are fitted 
at the connections to the _ intercostal 
keelsons. The construction in the 
machinery space is generally similar, but 
with additional stiffening provided in the 
way of engine bearers. The loading 
ramp is provided with timber tracks for 
vehicles, and is operated from aft by wires 
led along the deck coamings. 

All rivets are in the aluminium alloy 
NRS and are, in general, of 3 in. diameter, 
with spacing of 4 diameters for watertight 
joints and of 5 and 6 diameters elsewhere. 
Plate butts are of the flush-strapped type, 
with inserts of chromated tape at all 
watertight connections. 

Each craft is powered by two Perkins 
S6M marine diesel engines, rated at 
75 b.h.p. at 1,500 r.p.m., with 2:1 reduc- 
tion gearing, and with transmission 
through a stainless steel propeller shaft to 
twin 27in. diameter aluminium alloy 
propellers. Two 100 gal. fuel tanks are 
provided, one on each side of the engine 
room. Each propeller is protected by a 
projecting skeg on the cast aluminium 
propeller bracket, and deep timber 
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rubbers are fitted both port and star- 
board, being separately supported by 
brackets at their after ends. 

The twin fabricated aluminium rudders 
are mounted on stainless steel stocks, 
passing upwards through aluminium 
tubes with water-lubricated rubber bear- 
ings at the lower end. The steering 
quadrants are rigidly interconnected, and 
provision is made for the fitting of an 
emergency tiller. The mast and guardrail 
stanchions are of aluminium. Through- 
out, particular care was taken to ensure 
the adequate protection of all connections 
between aluminium and other metals, 
although the number of these was kept 
to a minimum by the use of aluminium 
fittings wherever possible. 


At The Motor Cycle Show 


Among the many interesting stands at 
the forthcoming Cycle and Motor Cycle 
Show, at Earls Court, London, next 
month, will be that occupied by W. 
Canning and Company Ltd. In previous 
years the Canning exhibits have taken the 
form of actual equipment for various 
plating and polishing processes of interest 
to the industry. ‘This year, however, the 
company is featuring displays of plated 
components produced by cycle and motor 
cycle manufacturers. By this method the 
company can show the type, standard and 
quality of the nickel and chromium 
finishes obtained by normal production 
methods using Canning equipment and 
materials. 

Displayed photographs will show 
examples of the latest automatic installa- 
tions, and particular prominence will be 
given to the “Uniflex” polishing machine. 
This machine is a high-production auto- 
matic with a very wide range of polishing 
applications. In addition to this there 
will be on show examples of new develop- 
ments in fast-cutting polishing materials, 
including impregnated mops, brushes, 
and special polishing compositions. 


Norwegian Aluminium Factory 


One of Norway’s largest aluminium 
producers, Mosjen Aluminium A/S, with 
a new factory which started full produc- 
tion in April last, has, as at September 15 
last, exported a total of 7,200 tons of 
aluminium ingots, worth 25 million 
kroner. 


U.K. Metal Stocks 


Stocks of refined tin in London Metal 
Exchange official warehouses at the end 
of last week totalled 17,609 tons, com- 
prising London 6,133, Liverpool 9,966, 
and Hull 1,510 tons. Copper stocks 
totalled 8,919 tons, and comprised 
London 5,099, Liverpool 3,195, Birming- 
ham 175, Manchester 300, and Swansea 
150 tons 


Change of Address 


We are informed that the London 
address of Eumuco (England) Ltd, is 
now 26 Fitzroy Square, London, W.1, 
with the telephone number of Euston 
4651. 


Aluminium Windows 


One of the latest brochures published 
by the Aluminium Development Associa- 
tion is descriptive of aluminium window 
frame design, and illustrates some of the 
many examples to be seen up and down 
the country to-day. The four main 
sections of the brochure deal with: types 
of aluminium ‘windows; materials and 
methods; installation; weathering and 





maintenance. The first section consists 
very largely of photographs, many of 
which, throughout the book, are in full 
colour. The section deals separately with 
metal subframes, subsills for subframes, 
window sills and window fittings. 

The section on materials and methods 
describes the aluminium alloys suitable 
for windows, with some emphasis on the 
advantages given by the extrusion of 
aluminium into numerous standard and 
special sections, and also deals very bi iefly 
with the appropriate methods of joining 
and finishing. The section on installation 
deals with the simple methods, adopted 
at points of contact, between aluminium 
and other building materials, and then, 
under a separate subheading, with glazing. 

In the notes on weathering and main- 
tenance there is topical reference to 
B.S.1615:1958, “Anodized Aluminium,” 
which specifies various grades of anodic 
films for indoor and outdoor use, and, in 
particular, to the specification notes for 
the colour anodizing of aluminium for 
exterior use, based on the requirements of 
the British standard. These notes, how- 
ever, also cover the choice of materials 
and are accompanied by a list of recom- 
mended dyes, which are illustrated in a 
colour chart published separately. 

In appendices to the brochure are illus- 
trated single and universal casements to 
B.S.990:1945; there are also some 
examples of metal window terminology, 
and a brief statement of British standard 
nomenclature. 


Fuel Additives 


An announcement from The Amber 
Chemical Company Ltd. is to the effect 
that in the near future their fuel additive, 
Amber SSR509, which was introduced to 
the market a year ago, will be wholly 
manufactured in this country instead of 
being imported. This will enable the 
company te ensure regular continuity of 
supply and quality. 


Indian Copper Ore 


Production of copper ore in India 
increased by 9,739 tons to 103,883 tons 
during the quarter ending June, 1958, 
according to the Indian Bureau of Mines. 
The figure in the preceding quarter was 
94,144 tons. Production in the corres- 
ponding quarter of 1957 was 99,066 tons. 
The entire production came from Singh- 
bhum district of Bihar. India produced 
2,027 tons of copper metal in the quarter 
ending June, 1958, compared with 1,667 
tons during the preceding quarter. 


Metal Finishing 


On Friday of next week (October 31), 
the Sheffield and North-East branch of 
the Institute of Metal Finishing will hold 
a meeting at the Grand Hotel, Sheffield, 
at 7 p.m., when Mr. J. H. Bryan will 
present a Paper on “Recent Develop- 
ments in Polishing Techniques.” 


Open Days 

On Tuesday and Wednesday of this 
week, the National Chemical Laboratory 
at Teddington held “Open Days,” during 
which visitors from industry, universities, 
and Government departments were able 
to see work in progress, including several 
new developments. Of the work in 
progress, tests of the corrosion resistance 
of metals and of the effectiveness of cor- 
rosion inhibitors were being made in 
water circulation systems _ specially 
designed to provide for different water 
speeds and temperatures. This will lead 
to reduction of corrosion losses and 
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breakdowns in industrial cooling systems. 

Among various pieces of physico- 
chemical equipment on view was a 
simplified deuble-beam infra-red spectro- 
meter which uses a Merton-N.P.L. replica 
grating on the dispersing element. This 
instrument is intended for use in chemical 
analysis and structural diagnosis. 

Improved ion-exchange techniques have 
been developed for isolating the rare 
earth elements. One exhibit showed the 
purification of semi-conductor materials 
such as indium, tellurium and bismuth. 
The Radiochemical Group has developed 
a special contactor designed to allow for 
the recovery of uranium from unfiltered 
leach pulps, by a_ solvent extraction 
technique. 


High Vacuum Equipment 


We have been notified by W. C. 
Heraeus G.m.b.H., of Hanau (Western 
Germany), that all enquiries from the 
United Kingdom for their high vacuum 
equipment should be sent to their sole 
U.K. agents, Fleischmann (London) 
Limited, at Chancery House, Chancery 
Lane, London, W.C.2. 


Spray Pre-Treatment 


It has been announced by The Pyrene 
Company Ltd. (Metal Finishing Division) 
that the cold “Bonderite” system for 
spray pre-treatment plants, which is now 
firmly established in the United States, 
has been made available in the United 
Kingdom. In America, it is stated that 
by the use of this system extensive pro- 
duction line experience has shown that 
steam costs can be reduced by up to 70 
per cent, water consumption cut by 20 per 
cent, whilst maintenance time and labour 
costs are also appreciably lowered. 

The cold “Bonderite” system is 
designed primarily for treating steel by 
spray application, but mixed production 
of steel and most types of zinc surfaces 
may also be coated in the same solution. 
The system includes new cold alkali 
cleaners effective within the temperature 
range 60°-120°F., and a new cold 
““Spra-Bonderite” process. In many cases 
rinses can be run cold. It is emphasized 
by the company that in using the new 
system the chemical costs are no higher 
than with conventional! processes, and, in 
fact, in many cases the chemical costs 
are reduced. The treatment converts the 


-metallic surface into a non-metallic zinc 


phosphate coating which inhibits corro- 
sion and increases the adhesion and 
durability of paint finishes. 


Forthcoming Meetings 


October 28 — Incorporated Plant 
Engineers. South Wales Branch. 
South Wales Engineers’ Institute, Park 
Place, Cardiff. “The Clean Air Act 
and Effluents.” A. S. Minton. 7.30 p.m. 


October 30—Birmingham Metallurgical 
Society. Birmingham Exchange and 
Engineering Centre, Stephenson Place, 
Birmingham, 2. Presidential Address. 
R. King. 6.30 p.m. 


October 31—Institute of Metal Finishing. 
Sheffield and North-East Branch. 
Grand Hotel, Fitzwilliam Room, 
Sheffield. “Recent Developments in 
Polishing Techniques.” J. H. Bryan. 
7 p.m. 

October 31 —Incorporated Plant 
Engineers. Birmingham Branch. Im- 
perial Hotel, Temple Street, Birming- 
ham. “Clean Air Act.” 7.30 p.m. 
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Metal Market News 
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FTER many weeks of an un- 
A interrupted advance on Wall 
Street we have at last seen a 
setback, but the break in values was 
shortlived and a recovery followed. 
Sentiment in the United States appears 
to be still undisturbed and, on the 
whole, optimistic. The copper figures 
for September, issued from New York, 
make a good showing, but the increase 
in deliveries in the States may well be 
due to the call from this side of the 
Atlantic for American supplies. In 
terms of short tons of 2,000 lb., the 
details are as follow: inside the United 
States the production of crude copper 
was 86,392 tons, against 76,916 tons in 
August, while the output of refined at 
107,635 tons compared with 100,640 
tons. As already mentioned, deliveries 
were up, the increase being from 
86,982 tons in August to 101,539 tons 
in September. Stocks of refined 
copper dropped from 215,560 tons to 
178,494 tons. Outside the United 
States, stocks also declined, from 
220,916 tons to 197,793. Deliveries to 
consumers, at 151,980 tons, showed a 
drop of about 18,000 tons compared 
with the previous month. On the 
production side, the output of crude 
copper was 123,789 tons, compared 
with 157,231 tons in August, while the 
corresponding figures in refined metal 
were 95,982 and 117,274. According 
to the British Bureau of Non-Ferrous 
Metal Statistics, consumption of 
copper was 42,181 tons in August, 
which compared with 53,564 tons in 
July. Even allowing for August being 
a holiday month, this seems to be 
rather a sharp drop and may, perhaps, 
be interpreted as confirmation of the 
idea that activity in non-ferrous metals 
is not what it was. Usage of lead was 
down by 5,500 tons, and of zinc by 
4,700 tons. 

The week opened with a drop of 
299 tons in stocks of copper in Metal 
Exchange warehouses to 9,600 tons, 
but there was fairly general surprise 
that the fall was not more, for the 
general expectation is that the reserves 
in this country will fall a good deal 
further yet. In line with the setbacks 
on Wall Street, Comex reacted, but 
not seriously, and new high points for 
this present rally were established. 
There was a good demand for the 
three months’ position, and the back- 
wardation narrowed to some extent. 
In midweek, the custom smelters 
raised their quotation to 28} cents, and 
in London on Thursday cash copper 
advanced to £242, but fell away some- 
what on news that Phelps Dodge had 
announced an increase of about 1,700 
tons/month due to a longer working 
week. However, the end of the week 
brought rather poor news from Kitwe 
to the effect that progress in the copper 
discussions was not going so well as 
had been hoped. There was no break- 





down, but as we write it seems as 
though it will be another ten days at 
any rate before a resumption of work 
can be envisaged. The market firmed 
up and the close on Friday afternoon 
was £243 for cash and £235 5s. Od. 
three months. The turnover was fully 
12,500 tons, and on balance cash 
gained £4 10s. Od. and three months 
£9 5s. Od. 

The quotation on Comex keeps per- 
sistently above the custom smelters’ 
price, for at the close there were 
sellers of October at 29-35 cents and of 
December at 29-45 cents. Nearly 9,000 
tons changed hands on Friday, and 
other days in the week were com- 
parable with this high rate of turnover. 
At the moment, there does not seem 
to be any end in sight to this great 
activity on the New York market. 
Current comment is that the producers 
are aiming at 30 cents. Tin was a 
somewhat erratic market, but on 
balance cash finished £7 higher and 
three months £5 10s. Od. up. Both lead 
and zinc finished below the best, the 
former falling back on fears that U.S. 
quotas were filling up. In the States, 
the lead quotation advanced to 13 cents 
and zinc to 114 cents. Lead closed 
£4 up on balance for October and £3 
up for January, while in zinc the 
advance was £3 5s. Od. and £2 17s. 6d. 
On Thursday, spot lead was £77 at 
midday. 


Birmingham 

Trade is slack in the Midland area 
except for certain high spots, such as 
the motor industry and the heavy elec- 
trical equipment suppliers, both these 
sections taking a substantial quota of 
non-ferrous products, including press- 
ings and fittings in brass and copper. 
Sales of domestic hardware are picking 
up slightly, and it is believed that the 
change in the economic position will 
stimulate this movement. The better 
tone of the machine tool trade is also 
an encouraging sign, but manufac- 
turers are facing very severe competi- 
tion in the export market, and are 
making only slow progress in securing 
new customers overseas. 

Dull conditions prevail in the iron 
and steel industry. Output has fallen 
over the last few months, but even so 
there is no difficulty in obtaining 
delivery of practically all grades of 
iron and steel. More foundries are 
working on short time, and in one 
instance at least this is directly due to 
a lack of orders for castings used in 
the manufacture of mining machinery. 
This is attributed to economy measures 
by the National Coal Board. Although 
a considerable amount of building 
is taking place locally, structural 
engineers have only light order books 
for the future. The motor trade takes 
a substantial tonnage of sheets and 
strip. Semi-finished steel is plentiful 


but consumption by re-rollers is only 
small, as the number of shifts worked 
each week has been curtailed. 


New York 


Leading custom smelters raised 
their selling price for copper one cent 
a pound towards the end of last week 
to 28-50 cents. Trade sources reported 
satisfactory business at this level. 
Meanwhile, large producers main- 
tained their price at 27-50 cents. Scrap 
was quiet and unchanged, as most 
sources said that the price was pre- 
viously raised to 23-50 cents for No. 2 
wire scrap in anticipation of the 28-50 
cent custom smelter level. - Comment- 
ing on the copper statistics issued by 
the Copper Institute, traders said the 
decline in world and U.S. stocks 
reflected the strikes in Canada and 
Rhodesia rather than any great demand 
for the metal. 

Lead was quiet at the new 13 cent 
per pound level at New York. 

Tin was higher, reflecting the fitm- 
ness in London. However, business 
was limitea to small lots, as most 
quarters were waiting to see if the 
higher prices hold. 


Mexico 


The Mexican Treasury Ministry has 
established quotas for lead and zinc 
exports to the United States and has, 
at the same time, authorized unlimited 
exports of these metals to other 
countries. The measure is effective im- 
mediately and expires on December 31. 

The Ministry has authorized ex- 
porters to send not more than 10,000 
tons of lead and 24,000 tons of zinc to 
the United States. The announcement 
added: “Unlimited export of lead and 
zinc to other countries will be per- 
mitted only when shipments go directly 
and definitely to any country other 
than the United States, and provided 
they are not for reshipment to the 
United States.” 


Singapore 

Tin shipments from Singapore dur- 
ing the first half of October totalled 
2312 tons, according to statistics issued 
by the Straits Trading Company. 
The first-half October breakdown was 
as follows: U.K., nil; U.K. options, nil; 
U.S., 70; Europe, 1; Canada, nil; 
Japan, 125; Pacific, 14}; India, 73; 
South, America, nil; Africa, nil; 
Australasia, 5; Middle East, 9. 

Shipments from Penang during the 
period totalled 1,253} tons, compared 
with 1,0823 in the first half of Septem- 
ber, and 1,4753 in the first half of 
October last year. The first-half 
October breakdown was as follows; 
U.K., nil; U.K. options, nil; U.S., 800; 
Europe, 130; Canada, 30; Japan, 75; 
Pacific, 14; India, 86; South America, 
30; Africa, 13; Austrakasia, 65; Middle 
East, 23 
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METAL PRICE CHANGES 


LONDON METAL EXCHANGE, Thursday 16 October 1958 to Wednesday 22 October 1958 






































High grade 99.99 
Thermic 
Electrolytic 


COPPER LEAD 
£ £ 
255 79 
250 £248 10 78 £77 10 
245 5 <a 246 775 q7:5 paths 
245 | pogy 5 628210 = = #£ 77 ‘= *2 = 
wi“ = 2 2 2 tov ms 2B 2 2 
si, = = = = = fs = = = = 
a); = = = = = ‘oh Ce = = = = 
si = = = = = a) = = = = = 
ma) = S= 3B 3B 3B 2 B 32 2B 2B 2 
si fz =£ 2B = =F xn 2 2 2 eS 
20} = = = = = is a = = = = 
TIN ZINC 
£ £ 
760 74 £73 
750 742 10 73 725 725 = 
ipo £74110 £741 ce. = 
740 = £738 10 £739 — = 72 £71 15 oe ao = 
aie = 2: 2 2 a 2 ws 2 2 oe 
=) = = = = = ni = = = = = 
mf=a22 82 2 a2 e242 2 2 2 «@ 
700 = = = = = 68 = = = = = 
60, = = = = = a) . = = = = = 
e\|= 2 8 38 2 “(2 2 2:2 @ 
“i = = = ae see so] = = ae ee ee 
Thursday Friday Monday Tuesday Wednesday Thursday Friday Monday Tuesday Wednesday 
Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 
, Belgium Canada France Italy Switzerland United States 
fr/kg <+£/ton c/lb £/ton fr/kg=~£/ton lire/kg —<~£//ton frikkg—~f/ton c/lb=£/ton 
Aluminium 22.50 185 176 210 182 15 375 217 10 26.80 214 10 
Antimony 99.0 195 169 12 6 430 249 10 29.00 232 0 
Cadmium 1,500 1,305 0 145.00 1,160 0 
Copper 
Crude 
Wire bars 99.9 | , 465 269 15 
Electrolytic 32.75 239 10 | 27.75 229126 287 251 10 3.00 250 17 6 27.50 220 
Lead 10.75 88 15 115 100 0O 180 104 10 91 76 O 13.00 104 0 
Magnesium 
Nickel 70.00 578 5 1,205 1,048 76 1,300 754 0} 7.56 632 2 6 74.00 592 0 
Tin 102.75 751 2 6 904 786 10 1,420 823 12 6| 8.70 727 10 95,87 767 O 
Zinc 
Prime western 10.25 84 12 6 11.00 88 0 
High grade 99.95 10.85 89 10 0 
i. 92 5 











NON-FERROUS METAL PRICES 


(All prices quoted are those available at 2 p.m. 22/10/58) 


PRIMARY METALS 


s. 
Aluminium Ingots.... ton 180 0 
Antimony 99:6% .... ,, 197 0 
Antimony Metal 99%... ,, 190 0 
Antimony Oxide...... » 180 0 
Antimony Sulphide 
ee ee » 190 0 
Antimony Sulphide 
Black Powder........ «ao © 
ee es » 400 0 
Bismuth 99-95°%,...... Ib. 16 
Cadmium 99:9% .... ,, 9 
IR rr re ns 2 0 
ey aa a 16 0O 
Chromium .......... = 6 
I wasn nice a eaherciome Pe 16 
Columbite.... per unit —_ 
Copper H.C. Electro.. ton 246 0 
Fire Refined 99-70°, a ae 
Fire Refined 99-50°, a aa 3 
Copper Sulphate .... ,, 76 0 
Germanium ........ grm. — 
| ie ot a See! oz. 12 10 
re heen ~ 10 
EE er ee eee ae 
BORGO .. . 5455-55 grm. 15 
Lead English.......... ton 77 10 
Magnesium Ingots.... Ib. 2 
Notched Bar ........ ies 2 
Powder Grade 4...... ey 6 
Alloy Ingot, A8 or AZ91 ,, 2 
Manganese Metal.... ton 290 0 
EL: cicraunirnea.st flask 78 0 
Molybdenum ........ Ib. 1 10 
SE doer os mw aroha ton 600 0 
Se eer Ib. 5 
DED Six ogedag-nanle = 5 
EE 6 wevdhnadotnae oz. nom 
Osmiridium ........ ™ nom 
I  wigie eid wares 7 5 5 
ID oo ods eG anes wa ms 
er a <2 6 
Ruthenium .......... ao to = 
IN, «6 5's sconce Ib. nom 
Diced 9B% «si 00000 ton nom. 
Silver Spot Bars...... oz. 6 
TS, bo os vcs ce Ib. 15 
ee anes: ate. ton 741 0 
*Zinc 
Biecteeiytic..........% ton om 
Min 99-99% ........ is we 
Virgin Min 98% .... 5, 72 7 
ee es ty ee » 104 0 
Dust 98/99%........ » 110 0 
Granulated 99+% .. , 97 7 
Granulated 99-99+% ,, 110 17 


*Duty and Carriage to customers’ works for 


buyers’ account. 


INGOT METALS 


o pep pro er een ene 


vy 


inium Alloy (Virgin) 
1490 L.M.5 .... ton 


=: 
Ss 
h 


‘sl sal al oo) 9) 9) ll 


$F 449444444444 


; 
NWAUL WN © 


1490 
1490 
1490 
1490 
1490 
1490 


m 
S. 
.S. 
.S. 
.S. 
.S. 
S. 
S. 
S. 
S. 
.S. 1490 
S. 

.S. 

S. 


tt 
Sse 


1490 


£ 
210 
202 
216 
203 
203 
221 
215 
223 
216 
224 
210 
206 
203 
210 


coocooooocooooooo"’ 


ooco 


coooF 


oO 


Or ooaceoo 


oococo 


_ 
tom toe 


AMWNoooomwoucoceoso 


0 


Aaoooe 


cocoocoooscoooooF 


£ 
+Aluminium Alloys (Secondary) 


2 & 


B.S. 1490 L.M.1 . ton 144 0 O 
BS. S60 LIM2 ....-, te 2 o 
BS. MU LM4A..... » - 9 
B.S. 1490 L.M.6 .... ,, 187 0 0 


t+tAverage selling prices for mid September 


*Aluminium Bronze 


BSS 1400 AB.1...... ton 227 0 0 

BSS 1400 AB.2...... F —_ 
*Brass 

BSS 1400-B3 65/35 .. ,, 156 0 0 

| ee err io — 

BSS 1400-B6 85/15 .. ,, 195 0 O 
*Gunmetal 

R.C.H. 3/4% ton ..:. 39 — 

ee » 23-0 6 

ee eee ~ 22 6 @ 

ERENT ED o. > <5 eacmo he » se = 0 

(MBGIEIA) ow. 5 occ ts ~» 23 0 0 
Manganese Bronze 

BSS 1400 HTBI.... ,, 191 0 0 

BSS 1400 HTB2.... ,, 205 0 0 

BSS 1400 HTB3.... ,, —_ 
Nickel Silver 

Casting Quality 12% ,, nom. 

” ” % ”» nom. 
s ad 18% 3 nom, 


*Phosphor Bronze 
B.S. 1400 P.B.1(A.1.D. 


aa oe sa 8 
tee LAE :..: « 26. ¢ 
“— Copper 
| Se SP error » ae O 
| rope 252 O 


* Average prices for the last week- end. 


Phosphor Tin 
5 


| LSS nee ree ton a 
Silicon Bronze 
BSS 1400-SB1 ........ Ps — 
Solder, soft, BSS 219 
Grade C Tinmans .. ,, 352 9 
Grade D Plumbers.. ,, 286 6 
Cee OE ods ecco » 386 0 
Solder, Brazing, BSS 1845 
Type 8 (Granulated) Ib. —_— 
Type 9 » ” oo 
Zinc Alloys 
OO rrr ton 104 2 
OT "> Pree re » 108 2 
Fee os 2 2 
= Ee ae » tao 2 
Sodium-Zinc........ Ib. 2 


ooo 


DADA 


SEMI-FABRICATED PRODUCTS 


Prices of all 


semi-fabricated products 


vary according to dimensions and quan- 
tities. The following are the basis prices 


for certain specific products. 


Aluminium s. 
Sheet 10 S.W.G. Ib. 2 
Sheet Mm 2a « 2 
Sheet . we * Fe a 
Strip «@ BwG. « 2 
Strip Sivan « 2 
Strip 6 Bea 2 
Circles 22 S.W.G. ,, 3 
Circles 18 S.W.G. ,, 3 
Cioes 12 SW. lw 3 
Plate as rolled ...... * 2 
ECE CPT ie 3 
wee Oo 6.9... i... «& 2 
Tubes lin. o.d. 16 

MES. bo dsyi dane a 4 


d. 


ee 


me 


1 


a 


Ne he 


8 
0 
1 
8 
9 
0 
2 
1 
0 
7 
1 
1 


Aluminium Alloys 
BS1470. HS10W. 
Sheet 
Sheet 
Sheet 
Strip 
Strip 
Strip 24 
BS1477. HP30 
Plate as 7 ey m 
BS 1470. 
Sheet 
Sheet 
Sheet 
Strip 
Strip 
Strip 
BS1477. HPCI5WP. 
Plate heat treated. Po 
BS1475. HG1OW. 
Wire 10 S.W.G. ,, 
BS1471. HT10WP. 
Tubes 1 in. od. 16 
W.G. 


S. 
BS1476. HEIOWP. 
Sections 


Le) 
_ 
NANMNDNMW 


=: 
QaGADD 


44444: 


rs 
a 
2a 
a") 


2 
RNNNANH 
444444; 
SaDaaaO 


Beryllium Copper 


Benes Tubes... 5...... re 


Brazed Tubes. ........ a 
Drawn Strip Sections _,, 


_. . Jarre ton 
Re ee ae a 
Extruded Bar. :...... Ib. 
Extruded Bar (Pure 
Metal Basis) ...... = 
Condenser Plate (Yel- 
low Metal) ........ ton 
Condenser Plate (Na- 
2 ee - 
| RE ee » ee 
Copper Tubes ........ Ib. 
eee eae ton 
OS Pe ee ae 
Plain yee pe 
Locomotive Rods .... ,, 
Be WEEE 6s beesw ass as 
Cupro Nickel 
wees THS0 ...000<% lb. 
Lead Pipes (London) .. ton 
Sheets (London) .... ,, 
Tellurium Lead .... ,, 
Nickel Silver 
Sheet and Strip 7% .. Ib. 


Wire 10% 


Phosphor Bronze 
Wire 


Titanium (1,000 Ib. lots) 


Billet over 4” dia.-18” dia. lb. 63/- 
75/- 112/- 


146/- 222/- 


88/- 157/- 
100/- 350/- 


300/- 
120/- 


Rod 4” dia.--250” dia. wi 

Wire under +250” dia.- 
-036” dia. 

Sheet 8’ » 


eee ee 
ha saan”: 
Tube (representative 
gauge) 
Extrusions 


Zinc Sheets, English 
destinations 


. 
. 
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Merchants’ average buying prices delivered, per ton, 21/10/58. 


Aluminium £ 
POE OO 9 sine Rs oe 134 
Og SES eer pe 110 
Segregated Turnings ........ 90 

Brass 
NB rer we eee eee 146 
Rr he ree or 142 
PRON YOO oon 5 oo soos sais 123 
BR te chia. tae chen. 118 
TESA RUE Fat tap y e e 135 
Collected Scrap ............ 121 
cy” er retin 136 

Copper 
NR Siok cvs We owas « daar 208 
PRCROR, CUED cieiie ds caer 205 
MESA yess © 200 
RAGE os. ss:dca abo dene 4 seid 195 
NOIR,  inGc's finre Sess 6a win 208 
Oo Sine -c 2 kata sb da 187 
Sy Pee re eer 165 


The latest available scrap prices quoted on foreign markets are as follow. 


Gunmetal £ 
ON ES ere 192 
pO Re A eee 192 
gy OR ree 165 
PIII, 5. Sia’ 5.5.5's hs 2319 60 160 

Lead 
ND: coche an ctacapeseaceces 64 

Nickel 
et ere e eT — 
OER ee a eae ae 500 

Phosphor Bronze 
es Sar awe 165 
WOME 5 65 C556 sin 0 ees 160 

Zinc 
ee ees ra ee 55 
PEE Seca gcd cows scclewe 42 
UM IEE i Fedik Fe wiotwred seks 28 

(The figures 


in brackets give the English equivalents in £1 per ton):— 


West Germany (D-marks per 100 kilos): 
Used copper wire.... (£195.17.6) 225 
Heavy copper ...... (£191.10.0) 220 
Light copper (£161.0.0) 185 


Heavy brass........ (£119.2.6) 137 
Lioer Games :.......- (£91.7.6) 105 
Soft lead scrap...... (£61.0.0) 70 
Ere (£34.17.6) 40 
Used aluminium un- 

ee. Ree seer (£87.0.0) 100 


France (francs per kilo): 


ee EET oy (£213.2.6) 245 
Heavy copper ...... (£213.2.6) 245 
eR eerie (£143.10.0) 165 
Zinc castings ...... (£61.0.0) 70 
ee ES ae (£82.12.6) 95 
TG. o.a a tainn a ais ai — 

Aluminium ........ (£117.10.0) 135 


Italy (lire per kilo): 

Aluminium soft sheet 

clippings (new) (£194.7.6) 335 
Aluminium copper alloy (£121.17.6) 210 
Lead, soft, first quality (£87.0.0) 150 
Lead, battery plates. . (£51.0.0) 88 
Copper, first grade.. (£208.17.6) 360 
Copper, second grade (£194.17.6) 335 


Bronze, first quality 
machinery ...... (£203.0.0) 350 
Bronze, commercial i“ » 500 
gunmetal ........ 174.0.0) 3 
Brass, heavy........ (£142.2.6) 245 


(£130.10.0) 225 
Brass, bar turnings. . (£139.5.0) 240 
New zinc sheet clip- 

(£56.17.6) 98 


(£42.7.6) 73 


Financial News 





G. Beaton and Son Ltd. 


The directors of the company announce 
that they have received from the George 
Cohen 600 Group Ltd. an offer to pur- 
chase, at the price of 4s. per share, the 
whole of the 1,600,000 issued shares of 
2s. 6d. each in the capital of the company. 
The Beaton directors will recommend this 
offer to their shareholders for acceptance 
and have agreed to accept it in respect 
of their own holdings. 


Carblox Limited 


It is understood that Thomas Marshall 
and Co. (Loxley) Ltd. has acquired the 
half-interest previously held by the 
Morgan Crucible Co. Ltd. in Carblox 
Limited, which became a wholly-owned 
subsidiary of the Marshall company with 
effect from October 4 last. The members 
of the Carblox board will be Mr. T. 
Marshall, Mr. A. Marshall, and Mr. 
W. H. Crawshaw. Mr. D. W. Hubbard, 
who has been with the company for 11 
years, will continue as sales manager, and 
Mr. P. S. Howgate, who has been with 
the company for eight years, will continue 
1s works manager. 


New Companies 





The particulars of companies recently 
registered are quoted from the daily 
register compiled by Jordan and Sons 
Limited, Company Registration Agents, 
Chancery Lane, W.C.2. 


Ketley Foundry Limited (611284), 23-5 
Bedford Street, Leicester. Registered 
September 15, 1958. To carry on busi- 
ness of metai founders and workers, etc. 
Nominal capital, £1,500 in £1 shares. 
Directors: John B. Briggs and Mrs. 
Gwendolen M. Briggs. 


John Fletcher and Co. Limited 
(611373), 16 Princes Street, Harrogate. 
Registered September 17, 1958. To carry 
on business of brass, bronze and alu- 
minium founders, etc. Nominal capital, 
£2,000 in £1 shares. Directors: Frank 
Fletcher and Annie E. Fletcher. 


Wipac Diecastings Limited (611397), 
30 Cursitor Street, E.C.4. Registered 
September 17, 1958. Nominal capital, 
£25,000 in £1 shares. Directors not 
named. 





Trade 
Publications 





Aluminium Busbar and Jointing Com- 
pound.—Imperial Chemical Industries 
Ltd., Metals Division, P.O. Box 216, 
Birmingham, 6 
This 28-page brochure deals with 

“Kynal” aluminium busbar and jointing 
compound, and the various chapters in 
the brochure set out the materials—Kynal 
PSE electrical quality aluminium and 
Kynal M38 aluminium alloy; busbar sec- 
tions; jointing compound; applications; 
welding; relevant British Standard speci- 
fications, and various tables. There are 
also many diagrams, charts, and _illus- 
trations. 


Tapered Roller Bearings. — British 
Timken Ltd., Duston, Northampton. 
A booklet just published by this 

company and entitled “Visiting British 
Timken Limited,” gives details of the 
products which are produced by the 
company and its subsidiaries. The various 
types of bearings are described and illus- 
trated, accompanied by a brief history of 
the concern, together with some interest- 
ing notes and photographs of its social 
activities. 


Wavelength Spectrometer. — Hilger and 
Watts Ltd. 98 St. Pancras Way, 
London, N.W.1. 

The most important feature of the 
wavelength spectrometer is its versatility. 
It is particularly useful in academic or 
teaching laboratories, where it is cheaper 
to use one instrument with several appli- 
cations than to buy a separate instrument 
for each application. With the appro- 
priate accessories, it can be used for 
spectroscopy; spectrography in the visible 
and U-V; Raman spectrography; spectro- 
photometry in the visible and I-R; pro- 
ducing monochromatic light in the visible 
and U-V; high resolving power observa- 
tions, and measurement of wavelengths. 
These applications are discussed in a 
16-page brochure issued by the company. 


Sif-Tips.—Suffolk Iron peer (1920) 

Ltd., Stowmarket, Suffolk 

The autumn issue of this little quar- 
terly contains a number of interesting 
welding notes, including some records 
made by “Sifbronze.” ‘There is also a 
short illustrated article on welding in air 
tube conveyor systems, and another 
entitled “Watch Your Equipment.” 


Dust Exclusion—Anti-Dust Services Ltd., 
Dudley, Worcs. 


Their latest development in a widening 
scope of activities 1s described in an 


interesting folder produced by this 
company and entitled “The Dust 
Barrier.” The barrier method of dust 


exclusion is shown to be economical and 
very efficient. The simple construction 
of screens of dust-absorbing material will 
reduce dust penetration in whole work- 
shops or specific areas to the minimum. 
This dust barrier material is of open 
weave and is impregnated with a non- 
drying adhesive. It will, it is said, arrest 
all dust down to the most minute micro- 
scopic particles, and does not impede 
light or natural ventilation to any appre- 
ciable extent. The dust-proofing of 
entire rooms is accomplished by screening 
off doorways, windows and other openings 
with this material mounted on suitably- 
sized framing. 
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THE STOCK EXCHANGE 
Prices Reacted From Best But Considerable Activity Still Reported 


DIV. FOR 
ISSUED AMOUNT MIDDLE PRICE LAST DIV. FOR Div. 1958 


CAPITAL OF SHARE NAME OF COMPANY 21 OCTOBER FIN. PREV. YIELD HIGH LOW HIGH 
+RISE —FALL YEAR YEAR 








é £ Per cent | Per cent 


4,435,792 1 Amalgamated Metal Corporation ... 23/- 
400,000 2/- Anti-Attrition Metal ... dad aa 1/6 
33,639,483 Stk. (£1) Associated Electrical Industries one 54/3 
1,590,000 1 Birfield Industries... oA ww» | 62/44 
3,196,667 1 Birmid Industries ... ... ... | 76/6 
5,630,344 Stk. (£1) Birmingham Small Arms ied ea 32/104 
203,150 Stk. (£1) Ditto Cum. A. Pref.5% ... she 16/14 
350,580 Stk. (£1) Ditto Cum. B. Pref.6% ... ie 17/14 
500,000 1 Bolton (Thos.) & Sons ae me 26/3 
300,000 1 Ditto Pref. 5% ar 15/- 
160,000 1 Booth (James) & Co. Cum. Pref. 7%, 20/- 
9,000,000 Stk. (1) British Aluminium Co. ae 53/- 
1,500,000 Stk. (£1) Ditto Pref. 6% pee 19/3 
15,000,000 Stk. (£1) British Insulated Callender’s “Cables 48/3 
17,047,166 Stk. (£1) British Oxygen Co. Litd., Ord. wks 44/3 
600,000 Stk. (5/-) Canning (W.) & Co. ... ae jaa 24/44 
60,484 1/- Carr (Chas.) ... sin —_ 1/9 
150,000 2/- Case (Alfred) & Co. Led. ata ca 4/9 
555,000 1 Clifford (Chas.) Ltd. a pe 20/9 
45,000 1 Ditto Cum. Pref. 6% ao sot 15/6 
250,000 2/- Coley Metals ... ay 7 wins 3/3 
8,730,596 1 Cons. Zinc Corp.t_.... eS ae 57/9 
1,136,233 1 Davy & United “a at 0a 75/6 
2,750,000 S/- Delta Metal wid on 23/6xd 
4,160,000 Stk. (£1) Enfield Rolling Mills Ltd. nes ain 36/6 
750,000 1 Evered & Co. ... iu ac ‘0 27/6 
18,000,000 Stk. (£1) General Electric Co. ... ei io 38/9 
1,500,000 Stk. (10/-) General Refractories Ltd. ... ie 36/3 
401,240 1 Gibbons (Dudley) Ltd. ne ome 65/- 
750,000 5/- Glacier Metal Co. Led. sf oied 7/9 
1,750,000 5/- Glynwed Tubes _ int 17/74 
5,421,049 10/- Goodlass Wall & Lead iahesestnn - 26/6 
342,195 1 Greenwood & Batley en ad 50/9 
396,000 5/- Harrison (B’ham) Ord. ood ies 15/3 
150,000 1 Ditto Cum. Pref. 7% ae , 19/- 
1,075,167 5/- Heenan Group ‘ = Sie 9/6 
236,953,260 Stk. (£1) Imperial Chemica! lndieintieis jas 34/3 
33,708,769 Stk. (£1) Ditto Cum. Pref. 5% Ree ani 16/9 
14,584,025 oe International Nickel es <a te 
430,000 5/- Jenks (E. P.), Led. = 8/9 
300,000 1 Johnson, Matthey & Co. Cum. ‘Pref. 5%, 16/3 
3,987,435 1 Ditto Ord. .. a ve 42/3 
600,000 10/- Keith, Blackman Fr s6 ie 23/6 
160,000 4/- London Aluminium ... 4/14 
2,400,000 1 London Elec. Wire & Smith's s Ord. 64/-xd 
400,000 1 Ditto Pref. sain ‘si 23/9 
765,012 1 McKechnie Brothers Ord. ... ns 42/6 
1,530,024 1 Ditto A Ord + es me 42/6 
1,108,268 5/- Manganese Bronze & Brass ... «-» | 12/44xd 
50,628 6/- Ditto (7% N.C. Pref.) ...  ... 6/- 
13,098,855 Stk. (£1) Metal Box . - ais 61/6 
415.760 Stk. (2/-) Metal Traders Joa a 8/3xd 
160,000 1 Mint (The) Stredehen . ids 20/- 
80,000 5 Ditto Pref. 6% ies 
3,705,670 Stk. (£1) Morgan Crucible A ons wae 1/- 
1,000,000 Stk. (£1) Ditto 54% Cum. 1st Pref. Pe 17/3 
2,200,000 Stk (£1) Murex fa ol 56/- 
468,000 5/- Ratcliffs (Great Bridge) me Re. 11/- 
234,960 10/- Sanderson Bros. & Newbould Pa 25/- 
1,365,000 Stk. (5/-)  Serck ... ve 16/44 
600,400 Sek. (£1) Stone (J.) & Co. ‘(Holdings) .. oh 71/3 
600,000 1 Ditto Cum. Pref. 64% nes “oe 23/6 
14,494,862 Stk. (£1) Tube Investments Ord. - po 71/6xd 
41,000,000 Stk. (£1) Vickers . il sin 33/74 
750,000 Stk. (£1) Ditto Pref. 5% , i one 15/- 
6,863,807 Stk. (£1) Ditto Pref. 5% tax free... had 21/9 
2,200,000 1 Ward (Thos. W.), Ord. Pe ne 87/- 
2,666,034 Stk. (£1) Westinghouse Brake .. nee e-- | 4293 
225,000 2/- Wolverhampton Die-Casting - 9/9 
591,000 S/- Wolverhampton Metal pale din 22/9 
78,465 2/6 Wright, Bindley & Gell ea pre 4/9 
124,140 1 Ditto Cum. Pref. 6% o ne 12/9 6 
150,000 1/- Zinc Alloy Rust Proof — nue 2/104 40D 
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18/104 
17/- 
58/9 
21/9 
6/9 
54/6 
25/3 
48/9 
47/6 
21/104 
6/6 
59/- 
8/- 
25/- 
90/6 
54/- 
19/3 
79/9 
8/- 
41/- 
18/104 
43/9 57/6 
19/6 21/9 
48/44 70/9 
28/9 46/- 
14/3 18/- 
21/3 24/9 
70/9 83/- 
32/6 85/- 
7/14 10/14 
14/9 22/3. 14/9 
3/3 3/9 2/74 
11/3 12/6 11/3 
3/14 2/74 5/- 2/9 
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*Dividend paid free of Income Tax. tincorporating Zinc Corpn. & Imperial Smelting. **Shares of no Par Value. { and 100% Capitalized issue. @ The figures given 
relate to che issue quoted in the third column A Calculated on £7 14 6 gross. Y Calculated on 114% dividend. |Adjusted to allow for capitalization issue. 
E for 15 months. P and 100% capitalized issue, also “‘rights’’ issue of 2 new shares at 35/- per share for £3 stock held. D and 50% capitalized issue. 
Z and 50% capitalized issue B equivalent to 125% on existing Ordinary Capital after 100% capitalized issue. @ And 100% capitalized issue. X Calculated 


on 174%). C Paid out of Capical Profits. 








